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The shape of flight 


The shapes of things that fly have always been 
determined by the materials they are made of. 
Feathers form wings that are basically 

alike for all birds—and membrane forms an 


entirely different wing for insects. It takes 
thousands of years, but nature improves its 
materials and shapes, just as technology 
improves the materials and shapes of aircraft. 
But here, the improvements in materials are so 
rapid that designs become obsolete almost as 
soon as they are functional. 


Today, our aeronautical designers and missile 
experts work with types of materials that 
didn't exist just a few short years ago. 

Steels are probably the most important examples: 
United States Steel has just 

developed five new types of steel for the 

missile program. They are called ‘‘exotic” 

steels because they have the almost unbelievable 
qualities necessary for unearthly flights. 

The shape and the success of our space birds 
depend on steel. If you would like to get facts 
about the wide range of career possibilities 
in the steel industry, write to United States Steel, 
Personnel Division, Room 2316, 525 William 


Penn Place, Pittsburgh 30, Pennsylvania. 
USS is a registered trademark 


(iss) United States Steel 





The device about to be submerged is an “‘underwater sound source”’. It transmits sound waves beneath the sea and is part of the research 
equipment developed by Bendix Research Laboratories Division for use in the Bendix program of undersea acoustics research. 


Bendix, America’s most diversified engineering organi- 
zation, offers challenging job opportunities in every 
area of man’s scientific and engineering accomplish- 
ment—under the sea, on land, in the air and in 
outer space! 

Take, for example, the urgent problem of defense 
against enemy submarines. Bendix—pioneer in sonar 
research development, and supplier of this equipment 
to our government for many years—was selected to 
develop new techniques to increase sonar capabilities. 

Another important Bendix anti-submarine device is 
“dunked” sonar, lowered from helicopter into the sea 
to detect enemy submarines. 

The spectacular “TV eye’’, which enabled the crew 
of the nuclear-powered submarine “Skate’’ to observe 
the underside of the Polar ice pack and locate areas 


A thousand products 


“Condi” 


for safe surfacing, was likewise a Bendix development. 

The real “depth” of job opportunities at Bendix can 
best be measured by the many and diverse scientific 
fields in which Bendix is engaged. 

For example—career opportunities are available in 
such fields as electronics, electromechanics, ultra- 
sonics, computers, automation, radar, nucleonics, 
combustion, air navigation, hydraulics, instrumenta- 
tion, propulsion, métallurgy, communications, carbu- 
retion, solid state physics, aerophysics and structures. 

At Bendix there is truly Opportunity in Depth for 
outstanding young engineers and scientists. See your 
placement director for information about campus 
interview dates, or write to Director of University 
and Scientific Relations, Bendix Aviation Corpora- 
tion, 1108 Fisher Building, Detroit 2, Michigan. 
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Thorstein Veblen...on the place of science 


‘In creative art, as well as in critical taste, the faltering 
talent of Christendom can at the best follow the lead of 
the ancient Greeks and the Chinese. In myth-making, 
folklore, and occult symbolism many of the lower bar- 
barians have achieved things beyond what the latter-day 
priests and poets know how to propose. In political 
finesse, as well as in unreasoning, brute loyalty, more 
than one of the ancient peoples give evidence of a 


capacity to which no modern civilized nation may aspire. 


“To modern civilized men, especially in their intervals 
of sober reflection, all these things that distinguish the 


barbarian civilizations seem of dubious value... futile 
in comparison with the achievements of science. They 
dwindle in men’s esteem as time passes. This is the one 
secure holding-ground of latter-day conviction, that ‘the 
increase and diffusion of knowledge among men’ is inde- 
feasibly right and good. When seen in such perspective 
as will clear it of the trivial perplexities of work day life, 
this proposition is not questioned within the horizon of 
western culture, and no other cultural ideal holds a 
similar unquestioned place in the convictions of civilized 
mankind.” 


—The Place of Science in Modern Civilization, 1906 


THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 
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How to advance through lateral movement 


HE LATERAL PASS is a perfect example of how to 
get ahead by first going sideways. And lateral move- 
ment is a philosophy we use at Koppers. 

Here’s how it works. Let’s say you’re a new employee 
at Koppers. We give you a specific assignment. You 
find it exciting, challenging. You do a good job. But do 
we leave you there? Not at all. Once you understand the 
products and the function of that particular operation, 
we try you on a different assignment. Here, again, you'll 
find the work new and stimulating. 

You'll never be buried at Koppers. You'll never stand 
still intellectually. Moving from one operation to an- 
other, you'll move ahead. Your assignment won’t be to 
learn just a job, but a vast, diversified corporation. Your 
compensation? Advancement, responsibility, success. 

Your youth won’t be held against you. Neither will 
short tenure. If you have the ability and the desire to get 
ahead, you'll move fast! Our system of continuous ap- 
praisal and evaluation is your guarantee of that. 
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Koppers is so widely diversified that you can almost 
name your job. Want to work with chemicals, jet-engine 
sound control, plastics, sintering plants, wood preserva- 
tives, road surfacing materials, electrostatic precipi- 
tators? Interested in research? Production? Sales? These 
are only a few of the fascinating opportunities at Koppers. 

Why not find out how you can fit into the Koppers 
picture? Write to the Manager of Manpower Planning, 
Koppers Company, Inc., Pittsburgh 19, Pennsylvania. 
Or, see your College Placement Director and arrange an 
appointment with a Koppers representative for the next 
recruiting visit. 


KOPPERS 
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Advisor Retires 


Professor Edwin B. Watson 


Professor Edwin B. Watson, 
faculty advisor of the CorNELL 
ENGINEER, has recently accepted a 
position as chief engineer of the 
diesel injection department of the 
Bendix Aviation Corporation. His 
resignation from the ENGINEER 
marks the termination of a more 
than two-year advisorship. During 
that time his help and advice have 
been major factors in the maga- 
zine’s development. Last year he 
was elected to the vice-presidency 
of ECMA. 

Student affairs have been one of 
Professor Watson’s major interests. 
We have always found him avail- 
able for advice on ENGINEER or 
personal problems, This interest in 
student affairs is further evidenced 
by his advisorships to Tau Beta Pi 
and Pi Tau Sigma. His other 
campus activities include — the 
Willard Straight Board of Gover- 
nors and Board of Managers, the 
Economic Status Committee, the 
Cornell National Scholarship Com- 
mittee, and the Policy Committee 
of the engineering faculty. 

Active in community affairs, Pro- 
fessor Watson is a member of the 
Town of Ithaca Planning Board, 
the Greater Ithaca Regional Plan- 


ning Board, and the City Club of | 


Ithaca. 

Professor Watson joined the Cor- 
nell faculty in 1943. He became an 
associate professor in 1947 in the 
department of thermal engineering. 

He is a member of Phi Beta 
Kappa, Tau Beta Pi, Pi Tau Sigma, 
the Society of Automotive Engi- 
neers and the ASME.—A.S.R. 
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Raytheon Graduate Program 


FOR STUDY AT HARVARD 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
AND CALIFORNIA INSTITUTE OF TECHNOLOGY 
IN 1960-61 


The Raytheon Graduate Program has been established 
to contribute to the technical development of scientists 
and engineers at Raytheon. It provides the opportunity 
to selected persons employed by Raytheon, who are 
accepted as graduate students by Harvard University, 
Massachusetts Institute of Technology and California 
Institute of Technology, to pursue at Raytheon’s ex- 
pense, regular courses of study leading to a master’s 
or doctor’s degree in science or engineering in the institu- 
HARVARD tion of their choice. 


The Program requires, in general, two or three semesters 
of study, depending on circumstances, with the summer 
months spent in the Company’s research, engineering, or 
manufacturing divisions. It includes full tuition, fees, 
book allowances and a salary while at school. Students 
are eligible for health, accident, retirement and life insur- 
ance benefits, annual vacation and other privileges of 
full-time Raytheon employees. 





To be considered for the Program, applicants must have 

a bachelor’s degree in science or engineering, and should 

have outstanding student records, show technical prom- 

pesompices eer rere ise, and possess mature personal characteristics. They 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY may apply for admission to the Program in anticipation 
of becoming employees of Raytheon. 


YOU ARE INVITED TO ADDRESS YOUR INQUIRY 
to Dr. Ivan A. Getting, Vice President, Engineering 
and Research, outlining your technical background, 
academic record, school preference, and field of interest, 
prior to December 1, 1959. 


RAYTHEON COMPANY, Waitham 54, Mass. 


CALIFORNIA INSTITUTE OF TECHNOLOG Excellence in Electronics 
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Editorials: 





ACTIVITIES AND THE “ENGINEER” 


September 23 marked the beginning of classes, but 
one phase of Cornell life has been busily humming 
for some time prior to registration. The student 
activities program that we now see functioning 
represents a good deal of summer preparation. The 
athletics program, the special interest groups, the 
religious organizations, and the campus publications 
have all had their share of vacation work. We on the 
Engineer can readily testify to the hard work in- 
volved in meeting a deadline when the staff 
scattered all over the country. 

The enthusiasm with which students work on these 
different organizations clearly testifies to the enjoy- 
ment derived from them. But another aspect of this 
program should be considered. 

To you as Cornell engineers, the activities program 
is particularly important. Here is a chance to get 
away from the books and explore new fields of inter- 
est, meet people, and gain new skills. Enough em- 
phasis cannot be placed on the importance of par- 


ticipating in Cornell's non-academic as well as its 
academic areas. 

As a student organization, the Cornell Engineer 
offers such an opportunity. Here you can combine 
your technical with your non-technical interests. 

One of the top engineering college magazines in 
the country, the Engineer provides you with an op- 
portunity to keep abreast of news in the engineering 
school by interviewing, photographing, and meeting 
professors, alumni, and upperclassmen. 

Competitions for the magazine are open to all 
undergraduates. All students will get an overall view 
of magazine publishing techniques as well as inten- 
sive training in illustrations, business, or editorial 
operations. The experience gained in these training 
programs has repeatedly demonstrated its value in a 
large number of areas. 

Competitions will continue to be open throughout 
the fall term. Interested students are invited to sign 
a list outside the office at 1 Carpenter Hall.—A.S.R. 





THANKS TO THE SOCIETY 


The Cornell Engineer and the Cornell Society of 
Engineers have had a long association. For as long 
as we can remember, we have reserved a section of 
the magazine for this fine organization. We look for- 
ward with pleasure to the possibility of enlarging 
this portion of the magazine, not only because of the 
large segment of our subscribers who belong to the 
Society, but also because of its outstanding work for 
the College of Engineering. 

The Society does a remarkable job of keeping 
Cornell alumni engineers together. To this end we 
understand that a new alumni directory is soon to be 
published largely through the efforts of society 
members. 

This group, however, does not function for the 
benefit of the alumni alone. Its basic concern is with 
the College of Engineering—its present and future. 

The Society has always been a leader in Cornell 
fund raising activities. Their efforts in this direction 
are evident in the new quadrangle. 

Another one of their noteworthy projects is the 
Engineers’ Day program. The Society has been one 
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of the chief backers of this exhibit. 

Its work with the sub-frosh deserves particular 
commendation. Members of the Society all over the 
country are actively engaged in explaining Cornell's 
engineering program to high school students. 
Through their efforts many students are able to 
evaluate their engineering aptitudes better and de- 
cide upon the right college. We were grateful for an 
opportunity to attend a sub-frosh orientation spon- 
sored by the Society last spring. At this meeting 
prospective Cornell engineers had a chance to meet 
engineering alumni, professors, and students on an 
informal basis. The large attendance at this meeting 
is certainly one indication of its successfulness. We 
hope that future years will see these meetings ex- 
panded to include student as well as faculty and 
alumni speakers. 

This is the time of the year for alumni to show 
their support of this important organization. We urge 
you to join the Society now. It is an effective way for 
you to show your continued interest in Cornell’s 


College of Engineering. —A.S.R. 


THE CORNELL ENGINEER 





Founded in 1885 


THE CORNELL 


engineer 


OCTOBER 1959 VOLUME 25 NO. 1 


Advisor Retires . 
Editorials: Activities and the ENGINEER; Thanks to the Society 


A City For an Industry . 
by Ted Jones, Arch ‘63 


Weightlessness . a 
by Jean Walrath, ChemE ‘63 


Pythagoras and the Religion of Science . 
by Jean Biehler, Arts ‘62 


Stereo Recording . 
by Robert Stern, EE ‘63 


Welcome to the Freshmen: 
by Dean Dale R. Corson 


Book Review: A New Approach to Electronics 
President's Message 

Alumni Engineers 

College News 

Technibriefs . 

Fifty Years Ago in the ENGINEER 


Stress and Strain 


Published monthly—October to May—by the CORNELL ENGINEER, Inc., Carpenter Hall, Ithaca, N. Y. 
Edited by the undergraduates of the College of Engineering, Cornell University. Second class postage paid 
at Ithaca, N. Y., under Section 103, Act of October 3, 1917. 

Subscription per year: regular $2.00; with membership in the Cornell Society of Engineers, $3.00; students 
and faculty, $1.50; single copy, $.25 on campus; $.35 elsewhere. 

Copyright 1959 by the CORNELL ENGINEER, INC. 


OCTOBER 1959 





Shooting for the moon 
..And beyond 


General Motors positions are now available in these fields for men 
holding Bachelor's, Master's and Doctor's degrees: Mechanical Engineering 
Electrical Engineering @ Industrial Engineering * Metallurgical Engineering 
Chemical Engineering ¢ Aeronautical Engineering ¢ Ceramic Engineering 
Mathematics ¢ Industrial Design ¢ Physics ¢ Chemistry ¢ Engineering Mechanics 


The High Capacity Static Inverter, latest 
electronic achievement from General Motors, 


provides exceptionally stable and _ precise 


frequency control for power and guidance 


requirements of missiles and rockets. 


The minds of inquiring scientists and 
engineers are the spark that brings the 
wonders of tomorrow to the threshold of 
today. At General Motors the sky is the 
limit for men who work in these and other 
highly specialized fields. 

If you’re looking for a place to develop 
your talent ...and let your imagination 
soar, consider the opportunities in science 
and engineering at General Motors, 
working on products such as electronic 
components, automobiles, astronautics, 
diesels, inertial guidance systems, air- 
craft engines and equipment. 

You can grow vertically and laterally 
in your career at GM .. . vertically 
through the Division where you work, 
and laterally through the other Divisions 
of the Corporation. In addition, GM 
offers financial assistance to employees 
who wish to enter or progress in post- 
graduate studies. 

Step into a job with a real future. See 
your Placement Officer or write to 
General Motors, Salaried Personnel 
Placement, Personnel Staff, Detroit 2, 
Michigan. 


GENERAL MOTORS 
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New products lead to 
better jobs at Du Pont 


DOUGHNUTS YOU CAN’T DUNK 
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These bizarre-looking underpinnings have 
taken a lot of the risk out of ticklish over- 
water helicopter operations. Tough and 
lightweight, they can be inflated in a few 
seconds. They’re made of neoprene-coated 
nylon fabric. 


This year nylon, product of Du Pont re- 
search, is 20 years old. Since its discovery, 
hundreds of new jobs have been created. To 
improve it in the laboratory. To make it in 
the plant. To find new uses. To advertise 
it across the nation. To sell it in world 
markets. These new jobs range from trainee 
to administrator. 


At Du Pont, our business is to discover 
the undiscovered. We don’t find a nylon 
every year, but we come out with new prod- 
ucts often exciting in their degree of im- 
provement over the old. New plastics like 
“Teflon”* fluorocarbon resins, new fin- 
ishes like “Lucite”* acrylic automotive 
finishes, new families of products like the 
polyesters —“Dacron”* polyester fiber, 
“Mylar”* polyester film, “Cronar”* poly- 
ester film base. 


REG. u. 5. pat. OFF 


How does all this affect you? 


When you join Du Pont you and your 
future are backed by research, and its prom- 
ise of growth. Each year more jobs are cre- 
ated, all the way to the top. 


At the bottom rung of the technical grad- 
uate’s ladder, you are given an actual proj- 
ect assignment almost at once and begin to 
learn your job by doing it. All training is 
personalized—tailored to your background 
and interests. It permits periodic evalua- 
tion of your performance. Our promotion 
policies are based on the conviction that you 
should work at the top of your ability. It 
stands to reason, then, that the better your 
training, the more rapid your rise is likely 
to be...and the brighter your future. 


If you would like to know more about 
career opportunities where growth through 
research has been the history and continues 
as the objective, see your placement officer 
for literature, or write E. I. du Pont de 
Nemours & Co (Ine.), 2420 Nemours Build- 
ing, Wilmington 98, Delaware. 


* Registered Du Pont Trademarks 
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Architectural Record 


This is Grand Valley, Colorado, con- 
ceived and designed in the grand tradi- 
tion of man’s inventive genius, and 
dedicated to his future. This view of 
Cornell’s model of the city shows one of 
the major complexes in the design. The 
view is toward the west along the Col- 
orado River valley. 
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City and Regional Planning Students Design . . . 


A CITY FOR AN INDUSTRY 


Oil! This fantastically necessary 
stuff which built our modern world 
is doing some more building. Last 
fall the graduate City and Regional 
Planning Department of Cornell's 
College of Architecture designed 
a complete new city. “Grand Val- 
ley,” as it is called at present, will 
center around the now infant, but 
sure to grow, shale oil industry. 

Located on the western slopes of 
Colorado’s Rocky Mountains in the 
Colorado River valley, Grand Val- 
ley will lie between the now-exist- 
ing towns of Rifle and De Beque, 
covering ground now occupied by 
Lacy, Morris, Rulison, Uma, and 
Grand Valley. The proposed design 
will support a population in the 

neighborhood of 350,000 people, 
making it larger than either Salt 
Lake City or Omaha. 


Oil from Rock 

For some time now scientists 
have known that a certain area 
known as the Green River Forma- 
tion, COV ering territory in Colorado, 
Wyoming, and Ut ah, was rich in 
marlstone. This rocky substance 
contains solid organic material de- 
posited by marine life ages ago 
when immense salt seas covered 
much of the western part of this 
country. The material, called kero- 
gen, can be distilled from crushed 
oil shale and drawn off as a thick 
liquid comparable to crude petro- 
leum. For some purposes this dis- 
tillate is even better than regular 
petroleum. It has been estimated 
that the amount of shale oil present 
in the Grand Valley region is in 
excess of one and one-half trillion 
barrels—enough oil to fill the needs 
of this country for 300 years! 

A goodly portion of this oil-rich 
land is owned by the Navy and 
forms an extensive part of its oil 
reserves. Should the western world 
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by Ted Jones, Arch. 63 


ever lose control of the oil re- 
sources of the Middle East, the 
Green River Formation would be- 
come our major remaining source 
of oil. Ever since World War II 
both the government and the pe- 
troleum industry have shown great 
interest in developing processes 
for exploiting this immense store- 
house of energy. The major hurdle 
has been the relatively great ex- 
pense of extracting the oil from the 
shale, as compared with the pres- 
ent cost of obtaining natural crude 
oil. A pioneer in the effort to over- 
come this high cost was the Union 
Oil Company of California, in con- 
junction with the National Bureau 
of Mines. Another company work- 
ing in the field, the Oil Shale De- 
velopment Corporation, together 
with the Denver Research Insti- 
tute, experimented with a process 
developed by the Swedish chemist 
Olaf Aspergren. 

A third process, possibly the one 
that will be used, involves explod- 
ing a small nuclear bomb hundreds 
of feet beneath the ground level. 
The blast not only “mines” the ma- 
terial but also converts it into liq- 
uid form right there so that it can 
be pumped out like natural oil! 
Tests of this radical new method, 
approved by the Atomic Energy 
Commission, will cost about two 
and one-half million dollars, half 
to be contributed by the govern- 
ment, half by industry. 


Planners’ Role 

A huge industrial complex of the 
size possible with the development 
of the oil shale deposits of Colo- 
rado cannot run all by itself. It re- 
quires men—and lots of them. Over 
100,000 workers would eventually 
be required to keep the industry 
producing at its ultimate planned 
capacity. And men must live and 


maintain their families somewhere. 
They must have transportation and 
communication systems, water and 
electricity. They must have hospi- 
tals, schools, and churches—banks, 
bakeries, and gas stations. They 
must have places in which to play 
as well as in which to work. All 
this must be provided before men 
can, or will, settle down to stay in 
a place. And that’s where the Cor- 
nell planners come in. 

The planners, who were the first 
group to present a solution to the 
problem of Grand Valley, had sev- 
eral reasons for undertaking such 
a project. The main objective was 
to provide a thorough means of in- 
troducing new students to the 
problems faced by a city planner. 
By participating in such a program, 
the student becomes familiar with 
every aspect of the whole opera- 
tion and is better prepared for later 
work. Another aim was to educate 
the general public in the great ad- 
vantages of organized city plan- 
ning. Coupled with this was the 
desire to stimulate civic thought in 
the Grand Valley area about the 
region's future and the need for 
developing some plan of organized 
growth for it. 

Naturally, any educational proj- 
ect with such sizable goals has to 
have leadership of comparable 
magnitude. This was ably fur- 
nished by the faculty staff, headed 
by Associate Professor Frederick 
W. Edmondson, Jr., and including 
Assistant Professor Robert D. Katz 
and Graduate Assistant R. Jackson 
Seay, Jr., of the Department of 
City Planning. 

Professor Edmondson was the 
one to set the ball rolling. At the 
beginning of the summer of 1958, 
he traveled to Colorado and began 
to criss-cross the entire region 
under consideration as site for the 
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proposed city, an area of about 
nine hundred square miles. Pro- 
ceeding in whatever ways the ter- 
rain dictated—by plane, canoe, 
horseback, or on foot, to mention a 
few—Prof. Edmondson gathered 
every kind of information about the 
terrain. This included soil data, 
topographical and_ biological in- 
formation, and notes on the min- 
erals in the area. All of this, in- 
cluding slides, was brought back to 
Cornell at the end of the summer, 
combined with similar material 
from outside sources, and cata- 
logued and filed for the use of the 
students. 

As soon as the fall term began, 
the thirty-four students in the 
group were introduced to the pro- 
gram with the aid of Prof. Edmond- 
son's slides. They were quickly di- 
vided into small teams, each of 
which studied a different aspect of 
the site, including such matters as 
climate, geography, geology, and 
the present status of the area with 
respect to utilities, population, 
transportation and communication. 
Since all of these factors, plus 
many others, were important to the 
design of the new city, each team 
prepared a report for presentation 
to the entire class, so that everyone 


would be fully acquainted with the 
area, : 
By this time, 
familiarized themselves with all the 
elements of the oil shale industry 
itself. The types of people to be 


the students had 


employed in the industry and the 
people who would work in the at- 
tending auxiliary industries and 
supporting services necessary to 
the community were studied. 

The next phase of the work was 
to map the entire area through air 
photo reconaissance and analysis. 
U.S. Geological surveys were also 
used, The air photo “mission” was 
accomplished with the aid of Ar- 
chitecture Assistant Professor Mau- 
rice Perreault, along with several 
Naval Reserve Pilots from Buffalo, 
New York, Through complete in- 
terpretive analysis, the planners 
supplemented the material they 
already possessed with information 
about soils, sub-soils, slopes, and 
drainage. When this operation was 
finished, each planner knew every 
nook and cranny of those nine hun- 
dred square miles as well as he 
knew his own back yard. 


Designing Begins 

Now the actual business of de- 
signing began. Three larger teams 
were formed, each developing a 
preliminary regional plan for the 
whole area, providing for every 
detail necessary to the final plan. 
These were presented to the class 
for discussion and criticism. As 
all three teams had selected prac- 
tically identical sites for the city, 
although they had worked inde- 
pendently with an almost competi- 
tive secretiveness, not much discus- 
sion was necessary to determine the 


Photo Science 
Cornell city planners struggle over the minutely detailed model vital to the successful 


presentation of their ideas for Grand Valley. 
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exact location for the final design. 
Along with a regional plan, each 
team also presented supplementary 
material, Utility and transportation 
plans were developed. Other in- 
formation included land-use plans, 
indicating the placement of the 
various elements of the city—e.g., 
heavy industry and residential and 
commercial districts—and stage-of- 
development plans, which provided 
for an organized growth of the city 
as more and more people arrive. 

At this point a final regional 
planning team combined the best 
parts of each of the three prelimi- 
nary proposals, along with new and 
original thought, into the existing 
regional design. The rest of the 
class assisted, covering the minor 
details within the design. Again, 
utilities and transportation were 
given special treatment. There were 
also special teams to design a mon- 
orail system to be used throughout 
the city, to do detailed research on 
housing, on a central business dis- 
trict, on parks, and on the possible 
use of atomic energy. Even a spe- 
cial graphics team was provided to 
prepare the proposals of the other 
teams for final presentation. This 
last major effort consisted of large- 
scale land-use maps with overlay 
plans for the specialized details. 
Accompanying was a huge model 
of the design (scale: 1 inch = 500 
feet ). 

The Cornellians followed a defi- 
nite philosophy of design when 
they planned the Grand Valley 
project. Not only did they have to 
provide a city gee ared, to some ex- 
tent, to the needs of an industry, 
but they also had to provide the 
best and most livable of cities for 
its people as well. Not only did 
they try to design progressively, 
with an eye to the future, but they 
also aimed at preserving Grand 
Valley's regional aura—that pio- 
neering, Western flavor inherent in 
the character and traditions of the 
place. Physically, this meant as 
little bull-dozing and grading 
possible, so that the present topog- 
raphy might be retained. The char- 
acteristically fan-shaped mesas and 
roan cliffs ‘along the valley were 
to be allowed to provide a natural 
backdrop to help retain the desired 
touch. 

The city itself is designed in 
linear form, long and _ narrow, 
stretching thirty miles from Rifle 


THE CORNELL ENGINEER 





to De Beque. The reasons for this 
are the mountains on one side and 
the mesas on the other. These nat- 
urally restrict the city’s lateral 
growth and permit it to expand 
only lengthwise along the river val- 
ley. The river acts as a natural 
boundary down the middle of the 
valley and is used to separate in- 
dustrial complexes from the rest of 
the city. In the design, these are 
located on the northern side of the 
river, with their huge retorts situ- 
ated in branch canyons or ravines 
that jut back into the mountains. 
Not only does this place the indus- 
try near the source of the raw ma- 
terial, but it also locates it out of 
sight of the residential and com- 
mercial sections of the city. This 
frees the city from that unsightly 
industrial blight which affects many 
communities founded on heavy in- 
dustry. Any light industry which 
comes along can be designed into 
attractively landscaped industrial 
parks at various locations along the 
river. 

The remainder of the city lies 
along the southern bank of the 
river. Two main civic centers are 
provided—one for a cultural cen- 
ter, another for a governmental 
complex. Small branch offices of 


these, such as post offices, are lo- 
cated at various intervals through- 
out the residential neighborhoods. 
A central commercial center has 
been incorporated into the design 


in like manner, with numerous 
smaller shopping centers again 
“scattered” throughout the rest of 
the city. 

Housing has been provided in 
many forms, varying so that any 
person can live well in line with his 
tastes and his pocketbook. Thus 
everything from apartments to 
small individual dwellings to large 
ranch-type designs can be found. 
These are all situated in individual, 
self-contained residential neighbor- 
hoods, which, nevertheless, are 
readily accessible to one another. 
Schools, hospitals, and churches 
are strategically located either 
within or at the “junctions” of these 
neighborhoods. 

Water supply, a major problem 
in this region, is designed in a 
three-stage development plan to 
grow with the population. Reser- 
voirs are used extensively through- 
out the plan, with much of the 
water coming from special projects 
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Architectural Record 


This monorail system, shown here is a rendering by student designers, is one of the 
many advanced features of city planning championed by the Cornellians. 


to the north. Some of it, however, 
comes from the Colorado River, 
and is treated extensively before 
use. Another source is industrial 
and domestic sewage, which is re- 
claimed, treated, and re-used, bring- 
ing about a great saving of cost. 

While men must have a place to 
work, provision must also be made 
for them to play. A great system of 
recreational parks, covering over 
3,500 acres, has been spread 
throughout the city. Facilities for 
all types of recreation are to be 
provided. Neighborhood play- 
grounds for children, incorporated 
into the school facilities, are also 
part of the proposal. There is to be 
a long park running along the river 
and over one hundred municipal 
parks. Five country clubs are to 
be built, and sites for ski slopes to 
the south have been selected. 


Transportation 

One of the first moves in tackling 
the transportation problem was to 
expand the existing railroads to 
meet future needs. Industrial traf- 
fic is to be diverted to the northern 
side of the valley, away from the 
residential south. An even more 
important part of the design is the 
highway network. There are three 
different types of road planned: 
the small, residential street, follow- 
ing curves in the terrain and not 
open to through traffic; wider resi- 
dential “feeders” to gather all 
small traffic streams from the neigh- 
borhoods and channel them out 
into the largest and last type, the 
main thoroughfares, which lead in 
and out of the heart of the metro- 
politan area. 

The third, and most striking, 


mode of transportation in the de- 
sign is the monorail system, used 
as urban public transportation. 
Similar to systems already in use 
in Japan, the monorail is necessary 
because of the unusual length of 
the city and because of the ex- 
tremely rough terrain laced with 
numerous ravines and _ natural 
waterways. The monorail does not 
touch the ground at any point and 
therefore is not affected by any 
ground obstacles, including streets. 
This feature also frees it from 
trouble with deep snow and flood- 
ing. The right-of-way is land- 
scaped to contribute to the areas 
it crosses rather than to detract 
from them. The system can also be 
used to great advantage to convey 
workers to the industrial com- 
plexes, as personal transportation 
for everyone would be impractical. 

This fabulous city, quite capable 
of becoming a reality within twen- 
ty years, could only have been con- 
ceived through a vast organized 
effort. And this effort is city plan- 
ning. Through its many projects 
like Grand Valley, Cornell's city 
planning department is doing all 
it can to make the general public 
aware of this. This year the de- 
partment, in co-operation with the 
Office of Civil Defense Mobiliza- 
tion, will establish a prototype of 
underground installations for a 
critical industry with adjunct facili- 
ties for a supporting population. 
Fantastic structural and ventilation 
problems will have to be solved, 
in addition to most of those faced 
at Grand Valley. And the answer 
to these problems? As in Grand 
Valley, they will be found through 
city planning. 
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Space has always challenged 
man, and we are living in an age 
in which he is meeting that chal- 
lenge. First, small satellites; then, 
larger vehicles; ultimately, man 
himself in space. And one of the 
phenomena which is being probed 
in preparation for man’s ascent 
into space is weightlessness. 

Most of the information on 
weightlessness has been gained so 
far through an ingenious technique 
of flying an airplane through a cal- 
culated arc in which gravity is 
counterbalanced by the plane's 
speed, thus achieving actual weight- 
lessness for periods up to forty 
seconds. These zero gravity flights 
are conducted about twice a week 
now at the Wright Air Develop- 
ment Center in Dayton, Ohio. 


WEIGHTLESSNESS 


by Jean Walrath, ChemE °63 


From them much invaluable and 
probably otherwise inaccessible in- 
formation has been secured. 

One question in the minds of 
scientists has been whether the first 
space travelers will suffer from 
spatial disorientation as a result of 
their exposure to weightlessness. 
Scott Crossfield, a test pilot who 
has flown in more than fifty zero 
gravity tests, reported that he at 
first felt “befuddled, disoriented, 
lost in space,” but that these reac- 
tions disappeared for the most part 
after his fifth flight. In other cases, 
disorientation has resulted in most 
subjects from attempts to “free 
float.” Disorientation from __ this 
cause could be cut to a minimum 
by seeing that the space passengers 
are in comfortably restrained po- 
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Movement in free flight is accomplished by gently moving arms or legs in a swimming 
motion. Each such experiment must be accomplished during the minute or less of 
zero-gravity flight. 
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sitions with extremities resting 
against solid objects or, if free lo- 
comotion around the cabin is nec- 
essary, by designing a cabin which 
indicates floor and ceiling by color- 
ing or other obvious means thus 
giving spatial orientation to the 
traveler. 


Eating Poses Problem 

The problem of eating is one to 
which serious and thoughtful re- 
search must be applied. In the first 
study ever made on this problem, a 
study which began in 1956 at the 
Air Force School of Aviation Medi- 
cine, it was found that the greatest 
difficulties to be overcome in this 
field were those connected with the 
swallowing, rather than the di- 
gesting, of foods. One can easily 
visualize that in a zero gravity field 
where everything, even a * fluid, 
floats in air because there is no 
weight, swallowing would present 
a problem, and attempting to drink 
a fluid from an open container 
would be quite impossible. Also, 
swallowing of poorly chewed food 
particles might lead to aspiration, 
as these particles might float over 
the palate. 

It will be necessary to design 
food containers which are capable 
of storing food for long periods of 
time and of resisting bacterial con- 
tamination and spoilage, and which 
can be put directly in the mouth. 
These containers will be used for 
the storing, heating, and dispens- 
ing of both liquid and solid foods. 

Digestion is not generally thought 
to be a great problem for most 
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people under conditions of weight- 
lessness. Food passage time may be 
slightly reduced because the time 
required for the complete digestion 
of foods is to a certain extent an 
inverse function of their density, a 
property which is absent in a zero 
gravity field, but this would have 
no great effect on any space trav- 
elers. 

An adverse effect of weightless- 
ness connected with digestion is 
the “weightless regurgitation phe- 
nomena.” During experiments at 
the Randolph Field Department of 
Space Medicine, it was found that 
one third of the subjects tested 
under weightless conditions suf- 
fered from gastrointestinal com- 
plaints. Also, when a blow or even 
pressure was applied to the ab- 
domen, regurgitation would take 
place, even among those subjects 
who were not troubled normally 
by any digestive difficulties. How- 
ever, this took place usually after 
the consumption of large quanti- 
ties of fluids, so by regulation of 
the amount of fluid in the diet of a 
space traveler, this problem can be 
controlled. 


New Ways of Getting 
Around Needed 

In studies made in eye-hand co- 
ordination and other types of 
psychomotor tests, results indicate 
that man will have no trouble 
adapting his upper extremities to 
weightlessness. In the tests con- 
ducted so far, his manipulation of 
the cockpit controls is approxi- 
mately as fast as under normal con- 
ditions. The coordination of the 
lower extremities will be more dif- 
ficult to accomplish because of the 
greater relative weight of the lower 
extremities. New reflexes and _ lo- 
comotion techniques, such as fling- 
ing an arm to turn the body instead 
of pivoting from a solid footing 
must be learned. Such devices as 
slightly magnetized shoes and 
gloves and non-protuding hand 
holds in the cabin will probably be 
used. Also, much attention will be 
given to pre-flight training in con- 
ditions approximating weightless- 
ness, such as water-filled tanks for 
learning locomotive techniques, or 
ground based trainers for develop- 
ing proficiency in manual tasks. 

Perhaps one of the most difficult 
necessities of life to accomplish in 
outer space will be sleep. Whether 
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deep and restful sleep will be pos- 
sible without the use of drugs is 
open to question, Undoubtedly 
some restraining device which gives 
“top-bottom” psychological infor- 
mation to the sleeper while per- 
mitting him enough movability for 
comfortable and relaxed sleep will 
be utilized, 

The effect of weightlessness on 
the circulatory system is not con- 
sidered to be too great a problem. 
Scientists learned from the canine 
passenger of Sputnik II that there 
is a lag in the return of the pulse 
rate to normal after the rocket 
boost. During experiments made 
by the Navy’s Project Stratolab 
—carried on in part with a plane 
specially equipped to receive tele- 
metered messages from the heart, 
blood, and lungs of far-off balloon- 
ists—two balloonists were caught 
in a storm and subjected to sudden 
plunges which approximated the 
conditions of outer space. Teleme- 
try data indicated that their hearts 
beat at more than twice the normal 
rate and they inhaled and exhaled 
every second, but they suffered no 


apparent harm, Experiments have 
shown that effects such as a slight 
overfilling of the right heart and 
shifts of venous pooled blood will 
result from weightlessness, but 
that these need cause no concern. 
All evidence points then to the 
probability that the circulatory 
system will not be permanently 
affected by weightlessness, except 
possibly in subjects who are return- 
ing to earth’s acellerative envir- 
onment after being thoroughly 
accustomed to life under zero 
gravitational field. 

There are still two attitudes to- 
ward the problems of weightless- 
ness. One is that man will never be 
able to adapt himself fully and 
adequately to weightlessness; the 
other, that he can adapt, and might 
even enjoy it. Before we know the 
complete answer more research, 
more experiments, and much more 
study must be done in this field. 
As of now the outlook looks hope- 
ful. Man, the most adaptable crea- 
ture on Earth, will probably find 
ways to adapt himself to the en- 
vironment of outer space. 


USAF 


Magnetic boots and the metallic strip on the plane’s ceiling help to test an Air Force 
experimenter’s ability to adjust to his new, upside-down environment. 
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PYTHAGORAS 
and The Religion 
of Science 


by Jean Biehler, Arts °62 


Brown Brothers 


Through the maze of black 
magic and superstitions that made 
science in the Sixth Century B.C., 
in Greece strode a dynamic leader 
—the brilliant mathematician and 
religious mystic, Pythagoras. Greece 
was ready for him. Although the 
common people understood none 
of his theories, the more intelligent 
people in society were fascinated 
by the magical aspects of numbers 
and substances. Through the en- 
couragement of Pythagoras the 
weak stream of mathematical cu- 
riosity grew to a major science. 

Born an Eastern Greek around 
569 B.C., Pythagoras traveled ex- 
tensively through the Middle East, 
studying under priests and scribes 
who taught him Eastern customs 
and knowledge. The mathematics 
he absorbed, especially the numer- 
ology, must have fascinated him, 
for he devoted the rest of his life 
to teaching a mysterious half-re- 
ligious, half-scientific brotherhood, 
to whom “love of wisdom and 
philosophy was a way of life,”' and 
abstract science and useless numer- 
ology a device to free the soul. 

When Pythagoras returned from 
his trips east he tried to share his 
new knowledge with the people of 
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his native island, Samos. They 
werent receptive, and near 530 
BC... Pythagoras, eager to continue 
his work, decided to migrate to 
southern Italy. He settled in the 
town of Croton, and there started 
his brotherhood. His school was the 
beginning of the Italian branch of 
Greek philosophy. 

The whole idea of mortal life 
seemed futile to the Pythagoreans. 
The soul was a part of the divine 
spirit imprisoned in the cage of 
human frailties and emotions. To 
retire from life was to be nearer to 
the goal of all men. “Man’s ulti- 
mate aim was to shake off the taint 
of the body, and, becoming pure in 
spirit, rejoin the universal spirit to 
which he essentially belonged.” 
The problem was to find a way to 
free oneself. Mathematics and ab- 
stract science were traditionally 
developed by priests and wise men 
who were vain about their discov- 
eries and swathed them in mystery 
and divine implications, To Py- 
thagoras mathematics was not only 
the gift of God, but God Himself. 
“The highest purification of all was 
just science, and especially mathe- 
matical science.” 

So Pythagoras’ developments of 


mathematical science were due 
partly to his fascination with num- 
bers, and partly to his desire to 
elevate his soul. Mixed in with the 
scientific developments attributed 
to him are countless arithmetic 
tricks and religious interpretations 
for numbers that seem to us no 
better than superstitions and for- 
tune-telling. Such precepts were so 
important to the Pythagoreans that 
all of their actions in daily life were 
centered around numerology. 


Introduces Proofs 


Probably the greatest contribu- 
tion which Pythagoras made to 
modern science was not the discov- 
ery of new mathematical theories 
but the introduction of proofs for 
previously known facts. Even the 
famous Pythagorean theorem was 
known all over the Orient cen- 
turies before Pythagoras, but he was 
the first to prove its validity, so he 
commonly is credited with its dis- 
covery. Egyptians and Babylonians 
had advanced far in mathematical 
techniques, but no proof was ever 
given nor was there usually any in- 
dication of how a precept had been 
discovered. With the origin of 
proofs, mathematics became an 
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orderly science. Not that Pytha- 
goras devised proof merely for the 
sake of logic—the first incentive 
probably came as a necessity from 
the desire to convince doubters of 
the truth in his teachings. 

Pythagoras and his school really 
were amazing when one considers 
the state of science in Sixth Cen- 
tury Greece. Discoveries that we 
might classify as trivial were very 
startling precepts then. For in- 
stance, when the Pythagoreans dis- 
covered that some numbers (radi- 
cals) cannot be expressed by 
integers or ratios of integers, they 
had hit upon a completely new con- 
cept. Previously, the only. known 
numbers were integers. It is an in- 
justice to consider the Brotherhood 
only advanced magicians with little 
rational thought added—although 
much of their energy was spent on 
mystic nonsense. Being only human 
they could not escape some of the 
influence of the past, but their 
love of order and logic spurred 
them to accept nothing unless they 
believed they had satisfactorily 
proved it. 

Abstract mathematics was con- 
sidered much superior to practical 
mathematics, and the typical Greek 
mathematicians treated engineers 
with the utmost contempt. Experi- 
mentation was not condoned in the 
Pythagorean order; physical prin- 
ciples should instead be predicted 
by mathematical reason. It is ironic 
that some of Pythagoras’ most im- 
portant legacies to posterity came 
as a direct result of experimenta- 
tion techniques that he later dis- 
couraged. 

The experiments concerned the 
length of a taut cord that would 
produce different musical notes. He 
found that the lengths needed to 
produce an octave, a third, a fifth, 
and so forth were in proportions of 
simple whole numbers. The dis- 
covery astounded him, and enthu- 
siastically he proclaimed that the 
ratios he found proved that the 
whole universe was run by simple 
numerical relationships. Just as 
musical scales were proportional, 
so astronomy, medicine, even hu- 
man conduct should also be ex- 
pressible in numerical ratios. (Py- 
thagoras meant integral numbers, 
as they still were the only known 
kind. ) 

Not content to say that things 
could be expressed with numbers, 
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Pythagoras claimed that every- 
thing was number. This opened 
the door to many mystic numerical 
properties. Thus Pythagoras left 
the field of pure science and dashed 
headlong into the religion of num- 
bers. 

Finite numbers in general were 
deemed good, as were limit, order 
and harmony. (Harmony in this 
sense does not mean literally mu- 
sical harmony, but harmonic quali- 
ties of substances and their nu- 
merical characteristics.) Whatever 
was intelligible, determinable and 
mensurate was good, as opposed to 
the fantastic, vague or shapeless. 
The world was considered good, 
because it is a whole and thus is 
limited. It also is good because it 
is orderly; day follows after night, 
season after season, in predictable 
sequence. The Pythagoreans even 
made lists of good and evil quanti- 
ties such as this: 


Good Evil 
limited unlimited 
odd even 
unity plurality 
right left 
male female? 
at rest in motion 
straight crooked 
light darkness 
square oblong 


Pythagoreans argued that only 
what was strictly in order abso- 
lutely existed; lack of order was 
indescribable and unknowable, per- 
haps nonexistent. Pythagoras is re- 
puted to have agreed to accept the 
people’s gods only when he could 
find a mathematical formula to ex- 
press them. 

“Numerology is the faith that the 
universe can be summed up and 
compressed through a single grand 
formula to a unified whole compre- 
hensible by human beings.” This 
must have been Pythagoras’ senti- 
ment when he proclaimed, “Every- 
thing is number.” Substances that 
had numerical relationships, such 
as the musical scale, were expressed 
by them, and for items that did 
not already have such values num- 
bers were assigned. Man was des- 
ignated as three, woman, two, and 
accordingly marriage was five. 
One, being the first odd number, 
has often been mistaken for the 
number meaning man, but actually 
one was not considered a number 
by the Pythagoreans in the sense 
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The imaginative reader will see that this 
figure demonstrates the famed Pytha- 
gorean Theorem. (The third figure has 
been reduced in size to fit the space.) 
The proof Pythagoras discovered was the 
familiar proof by similar triangles. 
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of being odd or even. It was in- 
stead the base, the indivisible, and 
was regarded as holy and unique. 
Thus odd numbers began with 
three. 

A contradiction is noticed when 
four is referred to as justice. Being 
an even number, the symbol is also 
that of femininity and evil. Yet four 
is unusual because it can be ob- 
tained by two plus two and two 
times two. Because of this useful 
characteristic, the feminine conno- 
tation was somehow waived, and 
four signified like for like, or “an 
eye for an eye and a tooth for a 
tooth,” a brutal type of justice. 


The Soul's Rebirth 


The numerology of the Brother- 
hood was more religious in nature 
than scientific, and the purpose of 
its inventors was to free their own 
souls. The stages of a soul were ex- 
pressed in the belief of transmigra- 
tion of soul, or the “Wheel of 
Birth” as it was called. Undoubt- 


edly patterned after reincarnation 
theories of the Orient, the Wheel 
of Birth was the rebirth of souls 
into other humans and animals. If 
a soul was pure enough, it would 
be freed, but otherwise it would go 
through many more lives, elevated 


or lowered in status depending on 
the virtue during the previous life. 
It is no wonder, then, that Pythag- 
oreans were concerned about the 
condition of their souls. Wisdom 
and aloofness were two prime pre- 
requisites for achieving the goal 
which was expressed by a sympa- 
thizer of Pythagoras, Empedocles, 
in this fashion: 


“Blessed is he who has gained 
the riches of divine wisdom. 
For he is not furnished with a 
human head upon his body; he 
has not arms, springing as two 
branches from his shoulders; he 
has no feet, nor knees to run, nor 
hairy parts of generation. Rather 
he is a Mind, holy and ineffable, 
and that alone, flashing with swift 
thoughts throughout the whole 
order of the world.” 


Because they believed that souls 
were passed from creature to crea- 
ture, the Pythagoreans were forced 
to abstain from eating any form of 
animal flesh. . the beast or bird 

which you eat may haply be in- 
‘ habited by the soul of your grand- 
mother.’”® 
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Pythagoreans conceived that the 
soul consisted of three parts: rea- 
son, emotion and intelligence. Of 
these, reason is found among world- 
ly creatures exclusively in humans, 
and is also found in the divine. 
Thus men themselves all have a bit 
of the divine in them, and the soul, 
then, is a minute particle of the 
Creator. 


Politics Proves Downfall 


Although the Pythagoreans tried 
to remain away from ordinary 
people's affairs, they could not re- 
sist the urge to rule those about 
them. Democracy was defined by 
Pythagoras as a tyranny of clever 
and untrustworthy men who fool 
the masses of ignorant people. The 
Brotherhood preferred to have so- 
ciety governed by a _ philosopher- 
ruler, who, having disciplined him- 
self and searched men to find out 
the truth about human _ nature, 
would rule wisely, justly and effi- 
ciently. Pythagoras seemed the un- 
questionable choice for ruler, 
especially since he could expose 
the people to his truths which he 
had been teaching to the Brother- 
hood. Unfortunately, the Crotons 
were not enlightened enough to 
understand this. “If the people of 
Croton believed that to be con- 
quered and told how to order their 
lives according to the supernatural 
mystic numbers was a loss of free- 
dom it was only because they were 
absymally ignorant.” The people 
of Croton revolted around the be- 
ginning of the Fifth Century B.C., 
and Pythagoras and his followers 
were forced to leave. Pythagoras 
died shortly after; his disciples 
settled in Greece and started many 
small colonies there which flour- 
ished for awhile then disappeared. 

The political upheaval of the Py- 
thagorean school at Croton came 
just about the same time that crises 
were reached in both the scientific 
and religious fields. The disturb- 
ance of Pythagoras’ scientific teach- 
ing concerned the assumption that 
“everything is number.” After hav- 
ing based their whole plan of the 
universe on this, it must have been 
very upsetting to discover that 
some quantities, such as the di- 
agonal of a square whose sides are 
integers, cannot be expressed in 
integers in the same system, al- 
though in the case of the square 
can be represented geometrically. 


Since radicals were not considered 
numbers, this showed that every- 
thing indeed was not number. The 
Pythagoreans had to change their 
premise to state that “things are 
like numbers.” 

The attacks upon the religious 
theories were directed mainly upon 
Pythagoras’ conception of the di- 
vineness of human souls. The crit- 
ics complained that if everything 
was supposed to be in harmony, 
then the soul should be an attune- 
ment of the body. Increasing in- 
terest in medicine caused people 
to regard the soul as a function of 
the body. These two ideas con- 
tradicted the premise that a divine 
soul is held captive in an evil body, 
for they insinuated that the body 
and soul were very closely related. 
Pythagorean methods of order and 
sequence in mathematical proofs 
were strong enough to survive the 
critics, but numerology and _reli- 
gion, after being adulterated in 
crude, underground societies, per- 
ished and are practiced no more. 

Nevertheless, although the Py- 
thagoreans flourished for only a 
short time, and Pythagoras did not 
make many original discoveries, the 
man and the group both stimulated 
mathematical study, and provided, 
through the method of proofs, a 
model for future derivations and 
rigorous proofs. 


Another Story 


Among the information amassed 
about a famous character from an- 
cient history are always many 
legends and stories of doubtful 
validity. Here is a second story of 
Pythagoras—viewed from the leg- 
endary rather than the historically 
accurate viewpoint. 

Pythagoras, after his eastern 
trips, began to teach in his home 
town. Not knowing anything about 
mathematical principles, the people 
became frightened and decided 
that Pythagoras was spreading some 
terrible form of magic. He was in- 
formed that he should leave Samos 
at once, so he set sail for Croton, 
where he thought he could lead the 
people in his way of thinking. Py- 
thagoras considered himself quite 
superior, and had decided before 
he even arrived at Croton that it 
was only right that he should be a 
leader—he certainly wasn't going to 
take orders from anyone. 

Milo, a famous athlete and war- 
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rior, offered to let Pythagoras stay 
in his house for as long as he 
wanted. Pythagoras accepted, and 
began to recruit followers. 

Vital and persuasive man that he 
was, Pythagoras had little trouble 
convincing intelligent men that he 
was half-divine. His manners were 
austere, his actions wise and tem- 
perate. Although not always liked 
by the common people, Pythagoras 
was respected for his wisdom and 
lack of concern for human com- 
forts. He sought and found dis- 
ciples, whom he instructed to call 
him “The Master” and “Lover of 
Wisdom.” 

The Brotherhood was a strictly 
organized group that consisted only 
of those who were endowed with 
great self-restraint, self-discipline 
and intelligence. Anyone fulfilling 
these requirements was allowed to 
join—one didn’t have to be rich to 
be a member of Pythagoras’ school. 
Women were treated as men’s 
equals in the group, a situation 
very startling in that era. All mem- 
bers donated their money and pos- 
sessions to the community fund, 
and received from the society what 
they needed to live on. 

The organization had an aristo- 
cratic air—Pythagoras claimed that 
hard work weakened the brain 
and left it unfit for constructive 
thought, so slaves did the labor. 
The members did exercises instead 
which were designed to stimulate 


thinking. Unfortunately, there is no 
record as to what such exercises 
consisted of or how much thinking 
they promoted. 

Members were of two levels— 
mathematicians and listeners. After 
joining, one had to be a listener 
for at least three to five years and 
then had to be chosen as a mathe- 
matician. All listeners were on pro- 
bation—any opportunity to ridicule 
or embarrass them was exploited 
to its greatest degree, for it was 
necessary to see if they could hold 
up under pressure. 

Every measure was taken to 
eliminate the comforts of civilian 
life. Of course, members ate no 
animal flesh, and there was reputed 
to be a taboo on beans, also. Wine, 
which to most of the members was 
a necessity of the civilian life they 
came from, was forbidden as one 
of the many temptations that had 
to be supressed. Only the scantiest, 
coarsest of clothing was provided, 
and each member had to learn to 
survive on merely three or four 
hours of sleep a night and still be 
able to contribute to the mathemati- 
cal and numerological development 
which the society concerned itself 
with. It was pointed out to the 
members that of course they would 
want to practice celibacy if their 
entire lives were to be devoted to 
the purification of their souls. 

All this was strictly voluntary— 
if anyone decided to resign all his 


possessions were returned, and he 
was under no obligation except to 
guard the secrets of the group. 


A Rigorous Life 

Day followed day at the same 
fatiguing pace: while it was still 
dark the members arose and began 
their exercises. After that, meta- 
physical poetry and inspiring music 
prepared them for solitary walks 
and meditation in which each one 
would plan his day and, if lax the 
day before, would choose some ap- 
propriate punishment. Finally, as 
the sun rose, breakfast of bread 
and water was served and the for- 
mal discussions of the morning 
began. Only the mathematicians 
could talk. The listeners remained 
absolutely silent in order to train 
submissive minds. All afternoon 
and all evening the discussion and 
meditations continued, with an oc- 
casional break for light relaxing 
talk—with the mathematicians do- 
ing the talking as usual. 

Pythagoras is reputed to have 
been an excellent student of the 
psychology of masses—he needed 
to be, to cause anyone to volun- 
tarily submit himself to the tor- 
turous daily life the Brotherhood 
led. Along with his mathematical 
proofs he included a few strange 
arithmetic relationships and the 
ever-present numerology, because 
he believed in them and because 
he knew that they were a sure way 


Brown Brothers 


Pythagoras lectures to some of his followers. Seated among them is Theano. 
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to keep his audience fascinated. 
Pythagoras always chose the most 
unexpected moment to appear, and 
his flowing white robe and beard 
and crown of golden leaves en- 
couraged a reverent awe in those 
who beheld him, While playing the 
lyre in soft accompaniment, Py- 
thagoras would speak decisively 
from behind a curtain to empha- 
size some of his most important 
announcements. Another trick he 
employed was to display a “golden 
thigh,” which possibly was a physi- 
cal disability that he used to his 
advantage. 


Pythagoras’ Marriage 

In spite of Pythagoras’ emphasis 
on being pure and detached from 
life, he occasionally slipped and 
was quite human. Yet even so, his 
followers must have been really 
surprised when he married. It is a 
wonder they did not denounce him 
for being a hypocrite. One of his 
favorite students, Theano, the 
daughter of Milo, his benefactor, 
had been infatuated with Pythago- 
ras for years, Theano was a very 
lovely woman. When she finally 
blurted out that she loved Py- 
thagoras and would go out of her 
mind if she had to repress her de- 
sires any more, Pythagoras, who 
was at first shocked, then pleased, 
decided that rather than risk ren- 
dering Theano insane he would 
make the supreme sacrifice and 
marry her. The marriage ceremony 
was performed in the Grotto of 
Prosperine, which seems a very 
strange place for a wedding, as 
the name suggests hell! The couple 
became parents of two sons and a 
daughter. In spite of nearly forty 
years difference in age, Pythagoras 
and Theano were supposedly very 
happy together. 

With all the training to produce 
submissive minds Pythagoras rarely 
had trouble keeping the Brother- 
hood in line. One of the exceptions 
occurred when a member decided 
that he did not think two was the 
right numerical relationship for 
woman. It was his theory that 
woman should be considered four, 
because man, as three, would then 
come first. His idea didn’t get far— 
he was promptly squelched by the 
statement that four was being used 
to mean justice—surely he didn’t 
consider justice a womanly virtue? 
Also, if woman was four, the mar- 


riage number would be seven,— 
which already meant virginity and 
of course was not at all appropri- 
ate. Usually the discussions were a 
bit more sedate than this, but with 
equal uselessness. 

And thus the Pythagorean Broth- 
erhood existed, until their political 
aspirations brought upon them the 
wrath of the people of Croton, who 
didn’t seem to enjoy living under 
Pythagoras’ truth. This caused the 
dissolution of the Brotherhood. Ac- 
cording to Diogenes Laertius, the 
same revolt that broke up the 
school indirectly caused Pythagoras’ 
death, because of his taboo on 
beans: 


“He (Pythagoras) . . . settled in 
Crotona, . and incidentally, 
acquired great political power. 
Now, those were the days when 
totalitarianism was making se- 
rious inroads into Greek democ- 
racy, and so, as time went on, 
an ‘opposition party arose which 
accused Pythagoras of dictatorial 
designs. A frenzied mob set fire 
to his mansion. The Master man- 
aged to escape, but having 
reached in the course of the en- 
suing pursuit a field of beans, he 
chose to die at the hands of his 
enemies rather than to trample 
down the sacred plants.”* 

And so as we leave Pythagoras, 
we wonder if we have glimpsed the 
truth about this man, or whether 
the real details of his life and the 
Brotherhood are irretrievably lost 
behind the dense cloud of legend. 


1F. M. Cornford, “Mysticism and Sci- 
ence in the Pythagorean Tradition,” 


Classical Quarterly, XVI, (1922) p. 137. 


2W. K. C. Guthrie, The Greek Philoso- 
phers from Thales to Aristotle, (London, 
Methuen & Co., Ltd., 1950) p. 35. 


3 “Pythagoras,” Encyclopedia of Reli- 
gion & Ethics, X, (Scribner’s Sons, 1919) 


p. 527. 


‘I believe that Pythagoreans did not 
mean to condemn women as sinful, but 
classified them this way because feminin- 
ity signified weakness and indecision. 

> Eric Temple Bell, The Magic of Num- 
bers, (Whittlesey House, New York, 
1946) p. 77. 

6 W. K. C. Guthrie, The Greek Philoso- 


phers from Thales to Aristotle, (London, 
Methuen & Co., Ltd., 1950) p. 35. 


7 Homer W. Smith, Man and His Gods, 
(Little, Brown & Co., Boston, 1952), p. 
156. 


* Tobias Dantzig, The Bequest of the 
Greeks, (London, George Allen & Un- 
win, Ltd., 1955). p. 23. 
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STEREO RECORDING 


by Robert Stern, EE ’63 


When high fidelity monaural re- 
cording finally came into its own, 
and was perfected, the recording 
industry looked for new ways to 
produce better and more lifelike 
recordings. 

Stereophonic sound, which has 
been tried in various forms for 
years without much public interest, 
interested the manufacturers and 
the recording industry in general. 
But before any records could be 
sold, whole new techniques had to 
be learned—how to place micro- 
phones, how to cut the record or 
record the tape, and finally, how to 
reproduce the sound without any 
more distortion and other defects 
than regular monaural recordings. 

To follow the development of 
the final product, the actual re- 
cording, it is best to begin with the 
recording apparatus, the micro- 
phone. There are three main types 
of response patterns which are of 
use in stereo recording. The first is 
the cardioid pattern which is so- 
called due to its resemblance to the 
human heart. It exhibits extremely 


A. CARDIOID PATTERN 


@= MICROPHONE 
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good response in the front, with de- 
creasing response toward the sides 
and no response in the back. The 
second is called the figure-eight for 
obvious reasons. It has good re- 
sponse at the front and back with 
little or no response at the sides. 
The third pattern is the omnidirec- 
tional mike, which has equal re- 
sponse in all directions. 

All normal hearing is binaural, 
that is, heard with two ears. If 
only one microphone is used in 
recording, the resulting record or 
tape does not produce quite the 
same effects as the original sound 
source. The sound all seems to 
come from one point, whether the 
music be from a soloist or a large 
orchestra, and this is where stereo 
comes in. By using two or more 
microphones and recording their 
outputs on separate channels, the 
sound, when reproduced, will give 
directional effects. The word “ef- 
fects” is used because the result is 
still not the same as if the listener 
were present at the recording stu- 
dio. To produce true stereo, a wall 


B. FIGURE EIGHT 
PATTERN 


Fig. 1. Microphone pickup patterns. 


of microphones would have to be 
used, and the sound would have 
to be reproduced by the same 
amount of speakers placed in the 
same positions as the microphones 
were. In this way, each sound 
would be caught and reproduced 
just as it came from the instrument, 
giving the ultimate in stereo. But 
this is unnecessary and would be 
fantastically expensive; multiplying 
the cost of stereo in order to get 
just a little bit better reproduction 
is senseless since adequate sound is 
produced from only two speakers. 
The three types of microphones 
described cannot produce good 
stereo if used alone. In most stu- 
dios, a combination of them is 
used. 


Microphone Placement 

There are presently two meth- 
ods of mike placement which are 
of importance. The first is the A/B 
system. The mikes are widely sep- 
arated, and equally spaced from 
the center of the orchestra. If one 
violin, say, is to be recorded, the 


C. OMNIDIRECTIONAL 
PATTERN 





A/B SYSTEM 


M/S SYSTEM 


X/Y SYSTEM 


ORCHESTRA 


Fig. 2. This shows the A/B system, using 
two omnidirectional microphones; the 
M/S system, using one cardioid and one 
figure eight microphone; and the X/Y 
system, using two cardioid microphones. 
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volume of the sound reaching 
Mike 1 would be greater than that 
reaching Mike 2. Coincidentally, 
the sound arriving at the two 
mikes would have a certain phase 
relationship. The signals from the 
two mikes would be recorded on a 
master tape. When reproduced 
through two properly — placed 
speakers, the original volume and 
phase differences would be heard 
by the listener and the brain would 
interpret the sound as if the in- 
strument was in the same room. 
Some systems use an A/B/C-type 
arrangement with three channels 
instead of two. But unless the lis- 
tener and recorder are prepared 
to somehow reproduce the third 
channel, its effect is lost. As it is, 
most third channels are equally 
divided between the left and right 
channels, The exact spacing of the 
mikes is dependent on the acoustic 
characteristics of the studio, the 
distance from the sound, and the 
type of mike used. In order to get 
optimum results, the speakers in 
the home should be placed as far 
apart as the mikes are in the studio. 
The other main type of record- 
ing uses the M/S system. In this 
method, two mikes are placed very 
close together. A typical example 
of this is the use of a cardioid and 
a figure-eight mike mounted about 


the same axis, at right angles to 
each other. 

By mixing auxiliary mikes into 
either channel, different parts of 
the performance may be empha- 
sized. Extra mikes may be used to 
give better directional character- 
istics to a part, to strengthen a part 
or to correct weak spots in the 
orchestra. 

If the outputs of the mikes were 
recorded directly, the results would 
be terrible, so they are modified 
by a sum and difference method 
which, when reproduced, creates 
the original sounds, One advantage 
of the M/S system is that the 
sound seems to come from between 
the two speakers instead of from 
two separate points. But M/S also 
uses auxiliary mikes to accentuate 
certain parts of the recording, and 
it is therefore difficult to draw a 
line between the M/S and A/B 
systems. Another less used system 
is the X/Y system which uses two 
cardioid mikes at right angles to 
each other with no alteration in 
the sound before it is recorded. 
The end result is similar to the 
M/S system. Of the three, the 
A/B system is the most flexible 
and easily adapted to different 
situations. 

The problem of reproducing a 
solo instrument is a difficult one. 


Joseph Jasgur 


Fig. 3. A bottom view of the latest stereo recording head shows the magnetic coil and 
stylus. The flat, hollow tube curving in from the right is a vacuum for removal of chips 
from the record. 
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If the instrument is placed between 
the mikes, a stereo effect is created 
which is not characteristic of the 
instrument itself. This problem was 
solved experimentally with a piano 
by placing two va on a line 
with the piano, but with one a few 
feet behind the other. The result- 
ing lower volume and phase dif- 
ference at the further mike gave 
the impression of reality desired. 


Making the Record 

After the sound enters the micro- 
phones and produces an electric 
current, it goes to a master record- 
ing, usually a tape. Tape is also 
used as a finished product—like a 
disc, but its prime use so far is as 
an intermediary. As a recording 
medium, tape is not perfect, but it 
does have some advantages over 
the disc. It is reusable, spliceable, 
has freedom from the effects of 
wear, can be played immediately, 
and is of comparatively low-cost. 
There are also disadvantages: tape 
has a tendency to break or stretch; 
it must be threaded; and a certain 
place on the tape cannot be found 
easily or quickly. Also, tape repro- 
ducing equipment is somewhat 
more costly than other media. If re- 
produced sound is assumed equal 
to that of the disc, tape has some 
distinct advantages: in tape, there 
is no problem of moving parts 
which could alter sound reproduc- 
tion; tape has a constant linear ve- 
locity while the linear velocity of a 
stylus depends on the diameter of 
the groove; recording tape has a 
constant uppermost recording fre- 
quency and level, while discs are 
limited because grooves will over- 
lap on loud passages. The signal 
to noise ratio of tape is constant; 
the s/n ratio of a record depends 
on dust, wear, and which part of 
the record is being played. In one 
test, under extremely bad condi- 
tions, the signal to noise ratio of 
tape played at 7% ips on half track 
with NAB equalization was at least 
60 db at all times. 

The main argument against discs 
is that a record is dependent on 
many system variables such as 
characteristics of the whole stylus- 
tone arm-turntable complex, width 
and diameter of grooves, and in- 
termittent-type noise. 


Cutting Heads 
The cutting head is the imple- 
ment which cuts the master record. 
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One of the first American stereo 
cutters made was the Westrex A3. 
It first met the public eye at the 
Audio Engineering Society con- 
vention in October of 1957. A later 
model of the Westrex head is 
shown in the illustration. Essen- 
tially, in any stereo head, there are 
two moving coils attached to the 
stylus at right angles to each other. 
The design of the coils or stylus 
linkage may vary. Some of the cut- 
ting coils are mounted 45 degrees 
to the side, while others use a lat- 
eral and vertical cutting motion, 
both of which produce the same 
sound. The Fairchild cutter which 
was engineered by Rein Narma in 
the fall of 1957 has its stylus at- 
tached to the coils directly rather 
than through linkages. It uses the 
lateral-vertical method of record- 
ing. The Cook cutter is novel in 
that it uses magnetic motors in- 
stead of the moving coil type. Cook 
says that higher recording levels 
are possible with his method with- 
out the danger or blowups or burn- 
outs. 

As color television had to be 
compatible with black and white, 
stereo should be compatible with 
the old monaural type of recording. 
In other words, the monaural re- 
producing stylus should be able to 
extract a normal one track signal 
from the two which make up the 
stereo signal. One of the basic 
ways to solve this problem may be 
devised on inspection of the proc- 
ess which gives monaural sound. 
In the monaural method, the re- 
producing stylus moves only lat- 
erally, side to side. There is little, 
if any, vertical motion. Only the 
lateral motion produces sound, so 


s-D 


if by some means, we could also 
have the stylus move up and down 
as well as laterally, we could con- 
ceivably record two channels in the 
space taken previously for one, In 
the Columbia Compatible Stereo- 
phonic Record, engineers devised 
a vertical-lateral system which 
compares very favorably with mon- 
aural recording methods. To be 
compatible with monaural car- 
tridges, lateral motion had to be 
provided as well as some other 
angular motion for the other chan- 
nel. A 90-90 degree system was 
impossible because if one channel 
were recorded vertically and the 
other laterally, the monaural car- 
tridge would only receive the lat- 
eral channel and hence only half 
the sound. But if a sum and dif- 
ference arrangement is used, the re- 
sult is good and is compatible. If 
the sum (S), equal to the total 
volume from both channels, is re- 
corded laterally, and the difference 
(D) which is recorded vertically 
is equal to the volume of the left 
channel minus the volume of the 
right channel, then S=L+R and 
D=L—R. Referring to the di- 
agram, the volume of L and R may 
be vectorialized. If only the left 
channel had sound, D=L, and 
S=L, so L=S+D on the dia- 
gram. But the groove at this value 
is so shallow that the stylus would 
not track accurately and might skip 
grooves. If, on the other hand, there 
was sound only on the right chan- 
nel, S would equal R, and D would 
equal —R, and R could be repre- 
sented by the vector S—D. This 
groove would be deep and neces- 
sarily wide, resulting in consider- 
ably less playing time than a mon- 
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Fig. 4. Vectorial representation of the two channel record groove. 
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aural record would have. The 
problems of shallow grooves and 
less playing time make a system 
where the vertical movement is 
high undesirable. But if the same 
amplitudes are desirable on both 
channels, and the vertical motion 
must be reduced, some method 
must be devised to compensate for 
the loss in volume. If the differ- 
ence in signal volumes is limited to 
a minimum, the variation in groove 
depth will be less and the desired 
effect will be achieved. Only one 
more thing is necessary: the differ- 
ence signal must be continually 
varied so that it is at a minimum 
but still able to produce stereo ef- 
fects in a stereo cartridge. This is 
accomplished in the Columbia 
system by a device called ASRA 
(Automatic Stereo Recording Am- 
plifier). This device adjusts the 
vertical modulation continuously, 
making allowances for variations in 
volume with frequency. The ampli- 
fier is inserted in the D line and 
limits the vertical amplitude. Now 
if only one channel has sound, 
D does not equal L—R, and S does 
not equal L+R, they are not 
necessarily equal to one another. 
The vertical amplitude is only % of 
the lateral amplitude and the wear 
on record and cartridge is as low 
as the wear on a monaural record. 
Editor’s note: The industry standardized 
on a groove system in which the two 
channels are recorded on the two walls 
of a triangular groove. The walls are 
each at an angle of 45 degrees to the ver- 
tical and are therefore perpendicular to 
each other. 

Stereo discs currently on sale bear the 
warning that they should not be used 
with monaural cartridges. Stereo car- 
tridges, however, are supposed to give 
good results when used for playing mon- 
aural records. 
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Westinghouse is the best place for talented engineers 








LONG GERMANIUM DENDRITES, grown by a new technique developed in the Westinghouse 
Solid State Physics Laboratory, are here inspected by Dr. A. |. Bennett, research physicist. 


The Solid State Lab helps you when 
your idea needs a new semiconductor 


The Solid State Physics Laboratory helps Westinghouse 
engineers exploit the rich phenomena of the solid state. 
Problems are solved in low temperature and semicon- 
ductor physics, and magnetic and ferroelectric materials. 
If an engineer’s idea requires a new kind of semicon- 
ductor, this group may be able to develop it for him. 

This laboratory is staffed by 27 Ph.D.’s, 4 M.S.’s, 
and 7 B.S. junior engineers. Here’s one way it ties in 
with work at operating divisions: 

The Air Arm Division is now developing super- 

miniaturized electronic systems 

Our Youngwood plant is designing the new devices 

needed for these systems 


The Solid State Physics Lab is perfecting a method 
for growing the dendritic material needed to make 
these devices 


The young engineer at Westinghouse isn’t expected to 
know all of the answers. Our work is often too advanced 
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for that. Each man’s work is backed up by specialists— 
like the men in this Solid State Physics Lab. Even tough 
problems are easier to solve with this kind of help. 

If you’ve ambition and real ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportunities 
for talented engineers. 

Want more information? Write to Mr. L. H. Noggle, 
Westinghouse Educational Dept., Ardmore & Brinton 
Roads, Pittsburgh 21, Pa. 


you CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS 
CBS-TV FRIDAYS 
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HUGHES MASTERS FELLOWSHIPS. The Hughes Masters Fellow- 
ship Program offers unusual opportunities for academic training 
leading to a master’s degree... and, in addition, provides each fellow 
with practical experience in the professional field of his choice. 


Approximately one hundred new awards will be made by Hughes in 
1960 to qualified applicants who possess a bachelor’s degree in 
science or engineering. Additional awards are open to qualified appli- 
cants interested in business administration and education. 


Hughes conducts extensive research and development in the scientific 
and engineering fields. Each fellow may elect an assignment while 
working for Hughes during the summer in such areas as: microwave 
power tubes, microwave devices, parametric amplifiers, masers, pre- 
cision frequency sources, infrared detectors, infrared search and track 
systems, microminiaturization, switching devices, antenna arrays, 
phase shifters, ferrites and garnets, simulation methods, propagation, 
language translation, advanced data handling systems, information 
processing, human factor analysis, and alpha-numeric displays. 


Two different Hughes Masters Fellowship Programs are offered. In 
the FULL STUDY PROGRAM applicants will receive fellowships that 
permit them to attend an outstanding university on a full time basis 
during the regular academic year with a substantial stipend. 


In the WORK STUDY PROGRAM award winners will attend a univer- 
sity sufficiently near a facility of the Hughes Aircraft Company to 
permit them to obtain practical experience, in a professional field 
of their choice, by working at the company part time each week. An 
appropriate stipend will also be awarded. 


After completion of the Master’s Program, fellows are eligible to apply 
for HUGHES STAFF DOCTORAL FELLOWSHIPS. 


The classified nature of work at Hughes makes eligibility for security 
clearance a requirement for nearly every applicant. 


Closing date for applications: January 15, 1960. 


How to apply: Write Dr. C. N. Warfield, Scientific Education, Hughes 
Aircraft Company, Culver City, California. 


Hughes 
Fellowship 


rograms 





HOWARD HUGHES DOCTORAL FELLOWSHIPS. If you are inter- 
_ ested in studies leading to a doctor's degree in physics or engineering, 
you are invited to apply for one of approximately 10 new awards in the 
1960 Howard Hughes Doctoral Fellowship Program. 


This unique program offers the doctoral candidate the optimum 
combination of high-level study at an outstanding institution plus 
practical industrial experience in the Hughes laboratories. 


Each Howard Hughes Doctoral Fellowship provides approximately 
$8,000 annually. Of this amount $1,800 is for tuition, books, fees, 
thesis and research expenses. The remainder is the award of a cash 
stipend and salary earned by the fellow. 


Hughes conducts extensive research and development in the scientific 
and engineering fields. Typical programs include: network analysis 
and synthesis, semiconductor materials, plasma electronics, commu- 
nications, computing...and solid state physics, atomic and nuclear 
physics, tests of the general theory of relativity, chemistry, physical 
chemistry and metallurgy, information theory, mechanics of struc- 


tures, electro-mechanical propulsion systems, and systems analysis. 


Howard Hughes Doctoral Fellowships are open to outstanding stu- 
dents qualified for admission to graduate standing. A master's 
degree, or equivalent graduate work, is considered very desirable 
before beginning the Fellowship Program. 


The classified nature of work at Hughes makes eligibility for security 
clearance a requirement for nearly every applicant. 
Closing date for applications: January 15, 1960. 


How to apply: Write Dr. C. N. Warfield, Scientific Education, Hughes 
Aircraft Company, Culver City, California. 


Creating a new world 
with ELECTRONICS 


be -_— = 
Osseo, HUGHES AIRCRAFT COMPANY 





I wish to extend my best wishes 
to you freshmen who are just be- 
ginning your engineering training. 
A hard and exciting road lies ahead 
of you. The field of engineering is 
developing incredibly fast; the time 
lag from discovery to useful appli- 
cation has shrunk almost to zero. 
Fifteen or twenty years from now 
many of you will be working on 
problems which have not yet been 
invented, This puts a heavy burden 
on you to make the most of your 
opportunity here and on us in the 
faculty to provide the best possible 
program of engineering training. At 
the same time that the pace is 
quickening, engineering problems 
are becoming harder. Engineers 
are being asked to develop nuclear 
reactors, for example, which can 
produce useful power over long 
periods at temperatures in excess 
of 2,000°F. They are also being 
asked to design space capsules to 
carry human passengers and to re- 
turn the passengers safely to earth. 

What you accomplish during the 
next five years will have a pro- 
found influence on the remainder 
of your life and there are several 
things you should keep in mind in 
order to start off on the right foot. 
To a greater extent than ever be- 
fore in your life, the responsibility 
for your success or failure is yours 
alone. You alone have to decide 
whether to keep up with your work 
or whether to let it slide. You alone 
have to decide whether to do your 
best work or whether to do the 
minimum possible to get by. 
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WELCOME TO 
THE FRESHMEN— 


From The Dean 


Photo Science 


Dean Dale R. Corson 


There will be many demands on 
your time and you must organize 
your time efficiently or you will be 
lost. You cannot do ev erything but 
you must do your academic work 
and you must have recreation. 
There are many extracurricular ac- 
tivities which may interest you and 
in which you may wish to partici- 
pate. W ith proper organization of 
your time you will be able to join 
some of these activities. But take 
them slowly at the beginning, how- 
ever. Wait until you see how you 
get along with your academic work; 
find out how much time you have 
available and then decide which of 
the extra curricular activities fit 
with your program. 

I urge you to strive for excel- 
lence. If you can master your work 
at each step, subsequent | work will 
become easier and more rewarding. 
The tasks which engineers must 
accomplish are of such importance 
in the world that anything less than 
your best effort is insufficient. 

Every freshman feels at times 
that he is being asked to do work 
which has no connection with his 
future career. Let me assure you 
that all your work bears on your 
career, Every mathematics prob- 
lem which you solve and every 
English paper which you complete 
contribute to the precision of your 
thought and to the clarity of your 
expression. At the same time, you 
are building a solid foundation for 
the more professional aspects of 
your training which come later. 

You will have teachers whom you 


will consider to be good teachers 
and you will have others whom 
you will consider to be poor. Some- 
times your judgment in these opin- 
ions will be sound and in other 
cases it will be unsound. In looking 
back on your work afterwards you 
may change your opinions, A 
“good” teacher is sometimes one 
who organizes his material so well 
and presents it so lucidly that you 
never have to do much for yourself 
and consequently do not learn as 
much as you might. A “poor” 
teacher may force you to organize 
the content of the course yourself, 
with beneficial results. At the same 
time that you pass judgment on 
your teachers, ask yourself what 
kind of student you are. 

Finally, let me urge you to get 
acquainted with your advisor; find 
out when his office hours are and 
drop in to see him. Do not hesitate 
to discuss your problems with him; 
you may ‘have problems he can 
help you solve. Perhaps he can give 
you advice about your study habits 
or perhaps you need some service 
which is available in the University 
and to which he can guide you. If 
you see him only when you want 
your course schedule approv ed for 
the following term, he is not apt to 
be of much help to you. Do not 
hesitate to call on me if I can help 
you. 

For those of you who do your 
best, the future is bright. Work 
hard and enjoy your studies. You 
live in an exciting world, Make the 
most of it. 
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W.E. DEFENSE PROJECTS ENGINEERS are often faced with challenging assign- 
ments such as systems testing for the SAGE continental air defense network. 


ENGINEERS explore exciting frontiers 
at Western Electric 


If guided missiles, electronic switching systems and Western Electric Company, 195 Broadway, New 
telephones of the future sound like exciting fields York 7, N. Y. And sign up for a Western Electric 
to you, a career at Western Electric may be just interview when the Bell System Interviewing Team 
what you’re after, visits your campus. 


Western Electric handles both telephone work 
and defense assignments ...and engineers are 
right in the thick of it. Defense projects include the 
Nike and Terrier guided missile systems... 
advanced air, sea and land radar... the SAGE 
continental air defense system... DEW Line and 
White Alice in the Arctic. These and other defense 
jobs offer wide-ranging opportunities for all kinds 
of engineers. 


In our main job as manufacturing and supply 
unit of the Bell System, Western Electric engineers 
discover an even wider range of opportunity. Here 
they flourish in such new and growing fields as 
electronic switching, microwave radio relay, min- 
iaturization. They engineer the installation of tele- 
phone central offices, plan the distribution of equip- 
ment and supplies . . . and enjoy, with their defense im bey. | 
teammates, the rewards that spring from an engi- TELEPHONES OF THE FUTURE—Making telephone products for the 
neering career with Western Electric. Bell System calls for first-rate technical know-how. Tomorrow's 

telephone system will demand even more imaginative engineering. 

Western Electric technical fields include me- 
chanical, electrical, chemical, civil and industrial 
engineering, plus the physical sciences. For more 
detailed information pick up a copy of “Consider a 


Career at Western Electric” from your Placement (A) 
Officer. Or write College Relations, Room 200D, MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Principal manufacturing locations at Chicago, III.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; 
Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; 
Columbus, Ohio; Oklahoma City, Okla.; Teletype Corporation, Chicago, III. and Little Rock, Ark. Also Western Electric 
Distribution Centers in 32 cities and Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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REVOLUTIONARY NEW MARS-LUMOGRAPH LEAD HOLDER! 


RETAIL PRICE || It's MARS-LUMOGRAPH quality! 


It loads from the rear or from the front! MJ It has a lightweight plastic barrel! 
It has the new super-knurled MARS finger grip! 


It’s simple and sturdy! 


PRECISION QUALITY AT AN AMAZING PRICE! 
See this handsome drafting instrument 


at your College bookstore today Mi 


LUMOGRAPH 


Lead Holders 
d eracones 
SO 
Se. A a” 


J. $. STAEDTLER, INC. SP 


— 
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Book Review: 


A NEW APPROACH TO ELECTRONICS 


PRINCIPLES AND APPLICA- 
TIONS OF ELECTRON DE- 
VICES, Paul D. Ankrum, Interna- 
tional Textbook Co., Scranton, 
Pennsylvania, 1959. Reviewed by 
Philip M. Seal. 

What? Another textbook on elec- 
tronics? This question immediately 
arose in the mind of this reviewer 
when he was first asked to review 
the manuscript of a new book on 
this subject by Professor Paul D. 
Ankrum. 

What new features could an au- 
thor include in such a text to make 
it compete successfully with the 
many other textbooks on electronics 
already on the market? Would it 
be written in such a way that stu- 
dents could readily understand it 
without too much “reading between 
the lines”? Would it concentrate 
heavily on the physics of electron 
devices with too little emphasis on 
circuit analysis? Or would it go to 
the other extreme and deal only 
lightly with the physical back- 
ground of the devices, with the 
emphasis placed on the circuit 
theory? Would the text contain 
sufficient material on the newest 
of the electron devices, the tran- 
sistor? And would the author pre- 
sent clearly the analogy between 
the transistor and the triode vacuum 
tube? 

These are the questions to which 
this reviewer sought answers, and 
they deserve to be answered here. 
In the opinion of this reviewer, 
Prof. Ankrum’s new text on elec- 
tronics will compete successfully 
with the many other textbooks on 
the same subject. Although it is 
not an elementary text, it is writ- 
ten in such a way that the serious 
student will be able to understand 
the theory without “reading be- 
tween the lines.” The emphasis is 
definitely on the electronic circuit 
analysis rather than the physics of 
electron devices, but enough phys- 
ics is presented to enable the stu- 
dent to understand the principles 
behind the operation of the devices. 

Transistors and transistor circuits 
are definitely included. Here again 
the emphasis is on the equivalent 
circuit theory which is covered 
much more thoroughly than in 
many of the competing textbooks. 
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Photo Science 


Professor Paul D. Ankrum 





ABOUT THE AUTHOR 


Professor Paul D. Ankrum is a 
native of Hamlin, Kansas. He re- 
ceived his A.B. degree from Ash- 
land College, his B.S.E.E. from 
Indiana Technical College, and his 
M.S. from Cornell in 1944. 

His teaching experience includes 
instructorships at Ashland, Indiana 
Tech, and Purdue. He came to 
Cornell as an instructor in 1942, 
became an assistant professor in 
1944, and an associate professor of 
electrical engineering in 1949. 





ABOUT THE REVIEWER 


Professor Philip M. Seal received 
his B.S. degree in electrical engi- 
neering at Worcester Polytechnic 
Institute in 1930. He received his 
M.S. degree from the same school 
in 1932, and his Ph.D. from Purdue 
in 1949. He came to Norwich Uni- 
versity in 1956 as an associate 
professor and he now teaches radio 
engineering along with other elec- 
trical engineering courses. 





Although the amount of solid-state 
physics included is not sufficient to 
give a thorough understanding of 
just what goes on inside the tran- 
sistor, the amount which is ga 


sented is unusually clear and is 
adequate for most engineering stu- 
dents. A very clear analogy be- 
tween transistor amplifier circuits 
and vacuum-tube amplifier circuits 
is included as well as a comparison 
of the frequency-response charac- 


teristics of the two types of ampli- 
fiers. 

The book begins with a chapter 
on “Electrostatics and Field Map- 
ping,” a subject which is omitted 
in most textbooks on electronics, 
but which is good background ma- 
terial for a thorough understand- 
ing of the behavior of diode and 
triode vacuum tubes. 

The chapter on “Electrical Con- 
duction through Gases” is un- 
usually thorough. Although this 
material is taken up earlier in the 
book than is the usual practice, it 
enables the author to present a 
very complete treatment of the 
subject of rectifiers in the follow- 
ing two chapters. 

The chapter on large-signal am- 
plifiers not only includes class A 
and class B amplifiers, but also in- 
cludes the class C amplifier, which 
is a tuned-power amplifier which 
is commonly used to raise the 
radio-frequency signal of a trans- 
mitter to its required power level. 

Because of the inclusion of the 
class C amplifier and because of 
the final chapter, “Modulation and 
Demodulation,” Professor Ankrum’s 
book becomes more than the usual 
textbook on electronics. This last 
chapter not only includes material 
on amplitude modulation, but also 
presents an analysis of frequency- 
modulated waves and shows how 
these waves are produced and de- 
tected. 

In summary, Principles and Ap- 
plications of Electron Devices is a 
book written especially for juniors 
majoring in electrical engineering 
or possibly in engineering physics. 
It would probably not be used in 
an elementary course in electronics 
for non-electrical majors such as 
mechanical, civil, and chemical en- 
gineering students, and it would 
probably not appeal to most engi- 
neers in the field who are looking 
for a quick answer to a specific 
question. 

Enough material is included so 
that, if desired, the book could 
find continued use in a senior course 
in radio engineering. This feature, 
in addition to its many others, leads 
to the prediction that it will soon 
find its way into many college book- 
stores throughout the country. 
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Metal quiz... you might have to take one 
like it again when you design equipment. 
Try your hand at it now. But remember to 
take advantage of the help INCO can give 
you when really tough metal quizzes come 
your way in your future engineering jobs. 





See if you can tell which of these 
nickel-containing alloys proved to be 
the answer to these problems. Put 
the right number in the right box. 


Ductile Ni-Resist* 

Nimonic “75"* nickel- 
chromium alloy 
Nickel-aluminum bronze 
Ductile iron 

Monel* nickel-copper alloy 
Inconel* nickel-chromium 
alloy 


Type 316 chromium-nickel 
Stainless steel 








Recovery tower— Needed: re- 
sistance to hot coke oven gases 
and aromatic chemicals, long 
service life. Which alloy... ? 


Turbojet afterburner shell — 
Needed: strength plus corro- 
sion resistance at high temper- 
atures. Which alloy... 





Refinery valve—Needed: resist- 
ance to attack from petroleum 
products, thermal and hydrau- 
lic shock. Which alloy... ? 


See answers below 





























Regenerator pre-heater — 














Ship's propeller — Needed: 


Heat treating retort — Needed: 
lighter weight and resistance 


light weight, ability to endure 
destructive heating-cooling 
cycles. Which alloy... ? 


Diesel manifold — Needed: 
scaling and oxidation resist- 
ance at 1200°F, resistance to 
thermal shock. Which alloy ? 


Needed: trouble-free service 
handling hot caustics, fabri- 
cating ease. Which alloy... ? 


to erosion and salt water cor- 
rosion. Which alloy... 






































When you start to design equipment, you’ll have to select in many such problems. Inco’s List “A” and List “B” con- 


the proper material to meet given service conditions...a 
material that might have to resist corrosion, or wear, or 
high temperatures, or a combination of these conditions. 

Over the years, Inco Development and Research has 
gathered information on the performance of materials 


tain descriptions of 377 Inco publications which are 
available to you, covering applications and properties 
of Nickel and its alloys. For Lists “A” and “B”, write 
Education Services. 

The International Nickel Company, Inc., New York 5, N. Y. 


*Registered trademark 





* Diesel manifold... Ductile Ni-Resist 
+ Heat treating retort... Inconel alloy 


ANSWERS: 
+ Refinery vaive...Ductile iron 


+ Recovery tower... Type 316 stainless 





+ Turbojet afterburner shell...Nimonic ‘‘75"' « Ship’s propeller... Nickel-aluminum bronze 
* Regenerator pre-heater... Monel alloy 


1, Inco Nickel 


makes metals perform better, longer 
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RCA Electronics introduces the tube of tomorrow 


Called the Nuvistor, this thimble-size electron tube 
is likely to start a revolution in electronics. RCA 
engineers scrapped old ideas—took a fresh look at 
tube design. The result will be tubes that are far 
smaller, perform more efficiently, use less power, 
can take more punishment, are more reliable. De- 


velopmental models now being tried out by de- 
signers will have a profound effect on the size, 
appearance, and performance of electronic equip- 
ment for entertainment, communications, defense, 
and industry in the future. It is another example of 
the way RCA is constantly advancing in electronics. 


RADIO CORPORATION OF AMERICA 
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THE PRESIDENT’S LETTER— 


To all the Freshmen, Undergraduates and Gradu- 
ates, let me offer my best wishes. I shall do my best 


to try to follow up the many advances made these past 


two years by our Past-President, Roscoe Fuller. 


At the beginning of the new school year, and with 
the many technological advances that have taken 
place, it might be well to remind the Engineer that 
there are simple engineering projects that need to be 
undertaken as well as complex projects, such as the 
conquering of space. A rough parallel might be drawn 
to the sign which used to be over the inner door of our 
old Armory Gymnasium. The sign, as I remember it 
was—“The man who so overloaded his ship with gold, 
so that it sinketh on the return voyage, earneth an ill 
return for his owner”. The term “Practical Engineer” 
can be used to make all Engineers, graduates as well 
as undergraduates, think twice. It has come to my 


attention, in the past, that some of the best theoretical 


36 


Engineers (who are very competent and can handle 
the most complicated problems, say, from modern 
airports, to radio telescopes), are totally lost when 
asked some very simple fundamental problems by a 
neighbor, such as how to stop the algae growth in the 
lake in front of a summer cottage, how many wheel- 
barrow loads of gravel to mix with sand and how 
many bags of cement; or for a simple cesspool installa- 
tion behind their house. We Civil Engineers ought to 
get slightly red-faced when, at different times, some of 
our brothers have to confess to their neighbors that 
they cannot answer the foregoing questions. Of course 
it is excellent to master the latest technological ad- 
vances, but do not sell short the basic fundamentals of 
everyday engineering. Therefore, be not so overloaded 
with the complex mysteries of the more technical engi- 
neering developments that one cannot take care of 


everyday problems. STEPHEN D, TEETOR 
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ALUMNI ENGINEERS 
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William S. Wheeler, M.E. ’47, 
has been named a corporation vice 
president and general manager of 
the Motorola military electronics 
division. Formerly general manager 
of Motorola’s Chicago military elec- 
tronics center, Mr. Wheeler has 
been placed in charge of the com- 
pany’ss entire military electronics 
division embracing activities in 
Chicago; Riverside, California; and 
Phoenix, where he will make his 
headquarters. 

Mr. Wheeler joined Motorola 
immediately after his graduation. 
In 1953-54 he attended the Massa- 
chusetts Institute of Technology on 
a Sloan Fellowship, attaining the 
degree of Master of Science in In- 
dustrial Management. During his 
years at Cornell, Mr. Wheeler was 
a member of Tau Beta Pi, honorary 
engineering society, and Phi Kappa 
Phi, the national honorary society 
for outstanding participation in 
extra-curricular activities. He be- 
longed to ATMOS, the Cornell 
University mechanical engineering 
society, as well as to Red Key and 


Sphinx Head. 


Walter Lipkin, E.E. °49, has 
been appointed to the position of 
vice-president for operations of 
North Atlantic Industries, Inc., 
Westbury, New York. Mr. Lipkin, 
formerly vice-president and treas- 
urer, will continue to serve as 
treasurer of the company. As vice- 
president for operations, a new 
post at North Atlantic, he will di- 
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rect the company’s plant and manu- 
facturing activities. An immediate 
assignment will be the supervision 
of North Atlantic’s program of fa- 
cilities expansion, now under way 
and scheduled for completion dur- 
ing the last quarter of 1959. 

Mr. Lipkin was one of the 
founders of North Atlantic Indus- 
tries. He has done extensive work 
in aircraft flight equipment, infra- 
red detection, computers, and 
guided missiles instrumentation. 
Prior to the formation of North At- 
lantic Industries he held engineer- 
ing positions at Sperry Gyroscope 
Company and at Hanson-Gorrill- 
Brian. 


Howard P. Kallen, B.M.E. 50, 
and Howard Lemelson, B.E.E. ’49, 


have opened a consulting office in 


Robert F. Brodsky 


New York City to provide mechan- 
ical and electrical engineering 
services for builders. (Kallen & 
Lemelson, 1820 Broadway, New 
York 23, N.Y.) They are both 
members of the Cornell Society of 
Engineers. 


Anatole Browde, B.E.E. ’48, has 
been promoted to the post of de- 
partmental manager in charge of 
the advanced systems planning de- 
partment within the missile engi- 
neering division’s electronics de- 
partment at McDonnell Aircraft 
Corp. 

In his new capacity, Mr. Browde 
will be concerned with the estab- 
lishment of electronic parameters 


William S. Wheeler 


for weapons systems and the assess- 
ment of prospective techniques and 
capabilities required to meet these 
parameters. 

Mr. Browde came to McDonnell 
from the Crosley Division of Avco 
Manufacturing Corporation, where 
he was associate director of the 
missiles and space department. He 
received his B.E.E. in communica- 
tions from Cornell and did gradu- 
ate work at Northwestern and 
Columbia Universities. Following 
his academic work, he was em- 
ployed .by the Capehart-Farns- 
worth Corporation, working on the 
development of the AN/APS 25 
radar. Later assignments were with 
the Arma Corporation, where he 
did development work on the tail 
defense system of the B-52 bomber, 
and with Westinghouse air arm 
division, where he was project en- 
gineer in charge of development 
of the BOMARC target seeker. 

Mr. Browde is a senior member 
of the Institute of Radio Engineers, 
a member of the American Ord- 
nance Association, the American 
Astronautics Society, and the Cor- 
nell Society of Engineers. 


Robert F. Brodsky, M.E. ’46, has 
accepted the position as manager 
of the engineering services depart- 
ment on the technical staff of the 
weapons systems division of the 
Aerojet-General Corporation — in 
Azusa, California. The aerody- 
namics, thermodynamics, stress 
and weights, and dynamics sec- 
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Kendall C. White 


tions will fall under his direction. 
Dr. Brodsky was formerly chief of 
aerodynamics at Convair, a di- 
vision of General Dynamics, Po- 
mona, California, He received the 
Master of Aeronautical Engineer- 
ing in 1948 and the Doctor of Sci- 
ence in 1950, both from New York 
University. Dr. Brodsky was also 
awarded a Master of Science in 
mathematics from the University 
of New Mexico in 1957. 


Kendall C. White, E.E. ’34, has 
been appointed director of Indus- 
trial Engineering at the corporate 
staff level of Thompson-Ramo- 
Wooldridge, Inc. Mr. White pre- 
viously served as manager of 
industrial engineering and purchas- 
ing for the Tapco group and as- 
sumed his new post on June 1, 
1959. 

After receiving his degree at 
Cornell, Mr. White entered the em- 
ploy of General Electric Company 
as an engineer. He served in the 
Signal Corps Supply Branch dur- 
ing World War II and the Korean 
War, attaining the rank of full col- 
onel in 1952. Prior to joining 
Thompson in June, 1957 as assist- 
ant to the manager of the acces- 
sories division, he was production 
manager of the Wico Electric Com- 
pany in Springfield, Massachusetts. 
From 1937 through 1941, and again 
from 1946 through 1951 he was a 
professor of industrial engineering 
at Cornell. Mr. White is presently 
a resident of Moreland Hills, Ohio. 


Dr. Theodore Cotter, Ph.D. ’53, 


and several other scientists at Los 








FATIGUE SPIN RIG uses compressed air to drive 
balls around the bore of a test cylinder to deter- 
mine cylinder’s static fatigue life. 


JET ENGINE BEARING TESTING MACHINE tests 
main rotor 
conditions of load and 


ball —- under actual operating 
ubrication. 


Fafnir works with “unknowns” to come 
up with ball bearings you'll need! 


In many fields of industry and technology, 
progress depends in large measure on 
solving increasingly complex ball bearing 
problems. Bearing materials and lubricants 
have yet to be perfected that can take cer- 
tain temperature extremes. Higher speeds 
and heavier loads pose formidable prob- 
lems. So does miniaturization. 

To help its research engineers probe 
the unknowns in these and other areas, 
The Fafnir Bearing Company maintains the 
most up-to-date facilities for metallurgical 
research, and bearing development and test- 
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ing. It is another reason why you are likely 
to find Fafnir ready with the answers— 
should bearing problems some day loom 
large for you. Worth bearing in mind. The 
Fafnir Bearing Company, New Britain, 
Connecticut. 

Write for booklet, “Fafnir Formula For Solving 
Bearing Problems” containing description of Fafnir 
engineering, research, and development facilities, 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE LINE IN AMERICA 





Alamos Scientific Laboratory have 
devised a scheme whereby space 
ships could be propelled by “solar 
sails.” 

Photons from the sun cause a 
small force on each unit area under 
illumination. By using a_ large 
enough sail, the forces could be- 
come appreciable and the space 
ship could be accelerated slowly. 

Dr. Cotter and his associates 
have worked out solutions to many 
of the technical problems of the 
plan. They have devised a means 
of spreading the sail, a means of 
holding the sail in shape, and a 
means of maneuvering the space 
ship and sail in relation to the sun 
and the gravitational forces. 


Robert T. Adams, E.E. ’36, a re- 
search engineer at ITT Labora- 
tories, a division of the Interna- 
tional Telephone and Telegraph 
Corporation, recently received an 
award in recognition of his co- 
authorship of a technical paper 
which was published in June. It 
outlines principles related to over- 
the-horizon microwave radio com- 
munication, a technique advanced 
by the ITT Labs and now in op- 
eration over a 185 mile television- 
telephone link between Florida 
and Cuba. Mr. Adams joined the 
ITT system in 1945, after working 
for the Western Electric Company. 
He currently has the title of senior 
scientist and holds five patents 
with eleven pending. 


Eugene W. Cornwell, M.E. 715, 
has retired as advisory engineer for 
the American Viscose Corporation 
plant in Fredericksburg, Virginia. 
Mr. Cornwell joined the Sylvania 
Industrial Corporation in 1930 as a 
plant engineer after having worked 
in the steel and automobile indus- 
tries. Sylvania later merged with 
American Viscose. Mr. Cornwell 
was promoted to advisory engineer 
in 1954. He is a member of the 
Cornell Society of Engineers and 
the American Society of Testing 
Materials. 


William Littlewood, M.E. ’20, 
American Airlines vice president of 
equipment development has been 
appointed chairman of the Na- 
tional Aeronautics and Space Ad- 
ministration’s Research Advisory 
Committee on Aircraft Operating 
Problems. 
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Here is a partial list of the 
unsurpassed variety of ca- 
reer opportunities at Allis- 
Chalmers: 


Allis-Chalmers =" 


Manufacturing 
Application 


3 
Sales 
Engineer ne 
Industries 
: Agriculture 
He has confidence born of knowing where he’s going and how he’s Cement 
going to get there. The graduate training program at Allis-Chalmers Chemical 


helped him decide on a specific career — and he had a choice of many. os WM 
ri iw 


He knows his future is bright because Allis-Chalmers serves the growth seatelsOisien 
industries of the world . . . produces the widest range of industrial Paper 
equipment. He is confident of success because he is following a suc- Petroleum 
cessful pattern set by Allis-Chalmers management. 


Steel 
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Equipment 
Steam Turbines 
Hydraulic Turbines 
Switchgear 
Transformers 
Electronics 
Reactors 
Kilns 
Crushers 
Tractors 
Earth Movers 
Motors 
Control 
Pumps 
Engines 

Diesel 

Gas 


Fields 


Metallurgy 

Stress Analysis 

Process Engineering 
Mechanical Design 

High Voltage Phenomena 
Nucleonics 

Electronics 

Hydraulics 

Insulation, Electrical 
Thermodynamics 


from GTC to “VIP” 


The graduate training course 
helps you decide on your “Very 
Important Position,” by giving 
you up to two years of theoretical 
and practical training. This course 
has helped set the pattern of ex- 
ecutive progress since 1904. For 
details write to Allis-Chalmers, 
Graduate Training Section, Mil- 
waukee 1, Wisconsin. 
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COLLEGE NEWS 


Edited by A. Speare, Jr., EP ’63 





PROF. CHRISTENSEN 
TRAVELS TO INDIA 

Professor N, A. Christensen, di- 
rector of the School of Civil Engi- 
neering, has recently returned from 
a trip to universities in India spon- 
sored by the International Coop- 
eration Administration. The pur- 
pose of Professor Christensen’s trip 
was to determine the type of aid 
needed for India’s teacher-training 
program and the nature of partici- 
pation Cornell University would be 
involved in if it assisted in the pro- 
gram. 

Leaving on March 20, 1959, Pro- 
fessor Christensen visited the five 
universities that were selected as 
centers for training engineering 
teachers for Indian schools. Two 
of these universities, the Bengal In- 
stitute of Technology near Calcutta 
and Roorkee University in north- 
central India, will probably be 
aided by the University of Wiscon- 
sin, Likewise, the Indian Institute 
of Technology in Kuragpur will 
probably be receiving assistance 
from the University of Illinois. Pro- 
fessor Christensen also visited the 
University of Poona about 150 
miles southeast of Bombay and 
Guindy College in Madras, the two 
universities to which Cornell will 
send professors if it joins the pro- 
gram. All of these universities are 
located in different parts of India 
to provide centers within reach of 
students in all states. 

At all of these universities, Pro- 
fessor Christensen noticed the need 
for more extensive engineering edu- 
cation to provide skilled engineers 
for India’s rising industry. Every- 
where, Professor Christensen was 
struck by the great necessity for 
India to industrialize to improve 
the country’s living conditions. He 
found that the universities use lec- 
ture teaching extensively but use 
laboratories and textbooks less than 
American schools. He feels that 
educational methods and_proce- 
dures from industrial America are 
needed to produce better engi- 
neers for the industrialization of 
India. 

A constantly recurring problem 
is the need for engineers to show 
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laborers how to operate machines 
by running them with their own 
hands. Since manual labor has tra- 
ditionally belonged to the lowest 
class, engineers dislike work with 
their hands. 

Meeting with the Minister of Sci- 
entific Research and Cultural Af- 
fairs and other officials in Delhi, 
Professor Christensen learned that 
American schools can contribute 
most by providing professors that 
are capable of teaching engineering 
on a graduate level and have an 
understanding of American indus- 
try. 

At present, Cornell is consider- 
ing a contract with the ICA calling 
for twenty-seven man-years of pro- 
fessional help during the next 
three years. 

Cornell is also participating in an 
auxiliary program in which se- 
lected students interested in teach- 
ing engineering are sent to United 
States universities for teacher train- 
ing. Last year, Cornell had sixteen 
Indian students on campus under 
this program. 


PROF. GOLD BECOMES CHAIRMAN 
OF ASTRONOMY DEPARTMENT 
Professor Thomas Gold has been 
jointly appointed to the Cornell 
faculty by the College of Arts and 
Sciences and the College of Engi- 
neering. Having arrived this Sep- 
tember, he is now serving as chair- 
man of the astronomy department, 
director of radio astronomy, and 


Photo Science 
Professor N. A. Christensen 


professor of electrical engineering 
at Cornell. 

Professor Gold was professor of 
astronomy at Cambridge for over 
fifteen years and comes to Cornell 
after two years at Harvard where 
he was Robert Wheeler Willson 
Professor of Applied Astronomy. 
He has been responsible for nu- 
merous widely held theories on the 
creation and nature of matter and 
originated the theory that the flat 
areas of the moon's surface are 
actually low places filled with dust. 
He has also published articles on 
the physiology of hearing and has 
proposed that the earth’s crust 
drifts with respect to its axis, so 
that Hawaii might have been near 
the North Pole tens of millions of 
years ago. 

Professor Gold’s appointment 
represents Cornell's expansion in 
the fields of radio astronomy and 
astrophysics. He has served as 
senior principal scientific officer at 
the Royal Greenwich Observatory, 
has worked in radar research for 
the British Admiralty during World 
War II, and has also done research 
in zoology at Cambridge. He is a 
fellow of the American Academy 
of Arts and Sciences, a past coun- 
cillor of the Royal Astronomical 
Society and a member of the Ameri- 
can Astronomical Society and the 
American Geophysical Union. 


TAU BETA Pl HOLDS 
SPRING ELECTIONS 


Members elected last spring to 
Tau Beta Pi, engineering honorary, 
include Professors Arthur H. Nil- 
son and Paul Hartman, and gradu- 
ate student Guy J. M. LeMoigne. 

Others elected were Antony B. 
Casendino, John P. Evans, Richard 
F. Fellows, Karl A. Foster, David 
S. Fuss, Edward J. Ignall, Ben E. 
Lynch, William R. Quackenbush, 
Alan W. Riddiford, Robert Shaw, 
Jr., and Robert W. Weimman, all 
60. 

Also elected were David L. 
Brown, Ronald C, Dahlquist, Harry 
A. Fertik, Gerald B. Gilbert, Robert 
W. Hendricks, Noel M. Herbst, 
John S. Ingley, Donald M. Malone, 
David B. Mitchell, David T. Pow- 
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ers, James G. Rae, Robert A. Rein- 
hard, Monte S. Riefler, David L. 
Ripps, Alan J. Seelenfreund, and 
Richard P. Snire, all °59. 


COMPUTING CENTER MOVES 
TO LARGER QUARTERS 


Returning to Rand Hall after a 
three-year interim, the Cornell 
computing department looks for- 
ward to new and better things. 
Since late 1953 when the depart- 
ment was started at the University, 
it has never had enough space to 
house its equipment. The original 
computer, the Card Program Cal- 
culator, along with its auxiliary 
equipment and offices was located 
on the third floor of Rand. When 
the opportunity for getting a better 
computer presented itself in 1956, 
the problem of space arose with 
the need for air-conditioning to 
cool the separate units of the com- 
puter. Hence, on the completion 
of Phillips Hall, the computing cen- 
ter moved into a special air-con- 
ditioned room of that building. 

The new computer, the IBM 650, 
was used mainly for scientific com- 
putation. This machine also had 
auxiliary machines which were lo- 
cated in a room adjoining the main 
computer room. Since 1956, the 
650 has been used by over fifty de- 
partments in the University as well 
as by other universities and neigh- 
boring industries. 

Recently, with the increased need 
for a more useful and diversified 
machine, the computing center has 
purchased a later model computer. 
The old 650, which was rented 
from IBM was returned and was 
replaced by the newer Burroughs 
220 digital computer. This new ma- 
chine is physically much larger 
than the 650 and its arrival this 
summer brought up the problem of 
space once again. The decision was 
to move the computing center back 
to Rand Hall. With some twenty- 
eight units amounting to a total 
weight of 10 tons, the 220 needed 
more room and better air-condi- 
tioning. A 47-ton air-conditioning 
unit was therefore installed in 
Rand Hall to accommodate the 
need for greater cooling and hu- 
midity control. Occupying the en- 
tire first floor of Rand, the comput- 
ing department is divided into four 
sections, Office space is greatly 
increased over that afforded in 
Phillips. There are secretarial and 
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Stanton J. Peale 


administrative offices and _ extra 
office space for special uses such as 
projects and data processing. Sepa- 
rate card-punching and auxiliary 
equipment rooms adjoin the large 
main computing room. 


FORD INSTRUMENT CO. 
AWARDS FELLOWSHIP 


Stanton J. Peale of Indianapolis, 
Indiana, has been selected as the 
1959 winner of the Hannibal C. 
Ford Fellowship for a year of grad- 
uate study in engineering at Cor- 
nell. 

Mr. Peale graduated this year 
from Purdue University where 
he was first in the honors program 
in engineering sciences. He plans 
to do his graduate work in nuclear 
engineering in the department of 
engineering physics at Cornell. 

The Hannibal C. Ford Fellow- 
ship was established by the Ford 
Instrument Company which is one 
of the country’s leading research, 
development, and manufacturing 
firms working on missile guidance, 
computers, and nuclear reactors. 
The fellowship is one of the most 
valuable fellowships for graduate 
study in engineering. 


M.E. SCHOOL APPOINTS TWO 
NEW FACULTY MEMBERS 
Associate Professors Carl Mol- 
trecht and John Morton Allerige 
have joined the staff of the Sibley 
School of Mechanical Engineering 
this fall. Professor Moltrecht is 
working in the materials processing 
department and comes to Cornell 
from the University of Michigan 
where he did advanced work in 
machining, and process engineer- 


ing. He has also done considerable 
work on the machineability of 
metals. He has also worked for the 
export division of Chrysler Cor- 
poration where he assisted in the 
coordination and solution of manu- 
facturing problems for overseas 
plants. 

Professor Allerige is instructing 
in courses in the department of in- 
dustrial and engineering adminis- 
tration. He is a graduate of Yale 
with a M.S. in industrial engineer- 
ing at Columbia. He has been man- 
agement consultant for Allerton 
Chemical Corps in Rochester and 
has worked in the work measure- 
ment group for Eastman Kodak. 


ARCHITECTURE STUDENTS PLAN 
FUTURE OF GARY, INDIANA 

Recently, the city of Gary, In- 
diana, had an opportunity to see 
what it will look like if it follows 
a plan developed at Cornell Uni- 
versity. 

A redevelopment plan for the 
downtown business section of Gary 
was submitted to a group of civic, 
business, industrial and labor lead- 
ers who have been concerned with 
the effect of increasing traffic con- 
jestion, absolescence of many build- 
ings, and the growth in recent 
years of new suburban shopping 
areas designed to meet the prob- 
lems of the automobile age. 

A year ago, a group of city lead- 
ers requested the Cornell Univer- 
sity College of Architecture to 
study a downtown development 
program for Gary, designed to 
overcome many present and pros- 
pective problems and to preserve 
the downtown district as the domi- 
nant center of the area for retail 
trade. At the present time Gary 
retail activities dominate a_ ten- 
township area which is expected 
to have a 265 per cent increase by 
1980. 

During the past several months, 
eight graduate students, under the 
immediate direction of Kermit C. 
Parsons, assistant professor of re- 
gional planning, and Robert D. 
Katz, assistant professor of city 
planning, have worked on the plan 
for the redevelopment of the dis- 
trict. They have examined material 
relating to future growth of the 
city and surrounding area, increased 
needs for highway control, trends 
in retail merchandising, and the 


like. 
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The care and feeding of a ‘ @ missile system 


It takes more than pressing a button to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systems is the company’s practice of including 
all the necessary ground handling units, plus detailed procedures for system 
utilization and crew training. This complete job allows Douglas missiles like 
THOR, Nike HERCULES, Nike AJAX and others to move quickly from test 
to operational status and perform with outstanding dependability. Douglas 
is seeking qualified engineers and scientists for the design of missiles, 
space systems and their supporting equipment. Write to C. C. LaVene, 
Box B-600, Douglas Aircraft Company, Santa Monica, California. 


Alfred J. Carah, Chief Design Engineer, discusses the ground installation 
| requirements for a series of THOR-boosted space DO U G LAS 
' 4 probes with Donald W. Douglas, dr., President of 
MISSILE SYSTEMS @ SPACE SYSTEMS @ MILITARY AIRCRAFT Ml JETLINERS I CARGO TRANSPORTS Mf AIRCOMB fl GROUND-HANDLING EQUIPMENT 
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transportation and oil marketing—on a world-wide scale. 
MOBIL OIL CO., MOBIL INTERNATIONAL OIL CO. 


Divisions of SOCONY MOBIL OIL CO., INC. 


AFFILIATED COMPANIES: General Petroleum Corp., Magnolia Petroleum Co. 


OCTOBER 1959 


When writing to advertisers please mention the ConneLL ENGINEER. 








TECHNIBRIEFS 


Edited by R. H. Robinson, ME ’63 





NEW TRANSISTORS MAKE POSSIBLE 
IMPROVED ARTIFICIAL LARYNX 

A new artificial larynx for per- 
sons who have lost their voices 
through surgical removal or paraly- 
sis of the vocal cords has been de- 
veloped by Bell Telephone Labora- 
tories. 

With a minimum of difficulty 
and training, laryngectomees can 
use the new electronic larynx to 
speak conversationally. It is espe- 
cially effective for conversing over 
the telephone. 

By means of a finger-operated 
combination push-to-talk switch 
and inflection control, the user can 
easily control the pitch of his arti- 
ficial voice, and thus give his 
speech a natural sounding quality 
previously unobtainable. 

In principle, the new artificial 
larynx is a vibrating driver held 
against the throat. Completely self- 
contained and cylindzizally shaped, 
it measures roughly 2 in. in diame- 
ter and 3 in. long. Thus it satisfies 
the requirement that the device be 
small enough to be inconspicuous. 
Included in this one small package 
is a modified telephone receiver 
serving as the throat vibrator, a 
highly efficient transistorized pulse 
generator with pitch control, and a 
battery power supply. 

To use the unit, the laryngec- 
tomized person presses the vibra- 


tor against his throat. Switching on 
the pulse generator with his finger, 
he transforms vibrations transmit- 
ted into his throat cavity into 
speech sounds by normal use of his 
tongue, mouth, teeth, and lips. 

Output speech volume obtained 
with the artificial larynx is equal to 
that of a person speaking at a nor- 
mal conversational level, though 
the sound is a bit fuzzy and me- 
chanical. Nevertheless, the  fre- 
quency spectra of vowel sounds 
show that the frequency range 
transmitted into the person’s throat 
is sufficient for satisfactory pro- 
duction of such sounds. And while 
intelligibility tests using the new 
device give results lower than 
those of normal speech, they are 
superior to those of any other arti- 
ficial larynx. Users of the new ar- 
tificial larynx can achieve a sentence 
intelligibility of 97 per cent or 
more, depending on their experi- 
ence. 

The output frequency may be 
varied from about 100 to 200 cycles 
per sec, by a rheostat which the 
user operates by pressure on the 
inflection control switch. In_ this 
way, he can change the pitch of 
his voice while he is speaking. For 
use by women talkers, the frequency 
range is adjusted to 200 to 400 
cycles per sec. to correspond to the 
normal range of a woman’s voice. 


The man at the right is using the new artificial larynx while the one on the left is 
reading a sound-level meter to determine the intensity of the sound produced by the 
new device. Output speech volume is equivalent to that of normal conversational speech. 
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REACTOR THERMOCOUPLE USED 
TO PRODUCE ELECTRICITY 

The first direct conversion of nu- 
clear reactor energy into electric 
power was announced recently by 
the Los Alamos Scientific Labora- 
tory. 

The achievement was the result 
of an experiment with the newly 
developed “plasma thermocouple” 
placed in the core of a reactor. 
Modestly calculated to produce 
enough power to light an electric 
bulb for a few minutes, the lifetime 
of the device far exceeded all ex- 
pectations. Acting like a super- 
powered flashlight battery with an 
open circuit voltage of 3.8 volts 
and a short circuit current of be- 
tween 30 and 40 amp, the thermo- 
couple was operated at design 
efficiency for almost twelve hours 
before it was shut down and dis- 
mantled for analysis. 

The two-metal thermocouple is 
a well-known means of producing 
electricity by bringing two differ- 
ent metals maintained at different 
temperatures into contact. It was 
found that substituting ionized 
cesium gas (plasma) for one of the 
metallic elements produced direct 
current at several hundred times 
the power of earlier thermocouples. 

The experimental plasma thermo- 
couple resembles an empty frozen 
fruit juice can in size and shape. 
The source of power is a rod about 
4 in. in diameter and % in. long con- 
taining enriched uranium. The rod 
is suspended in the center of the 
cell and surrounded by cesium gas. 
When the assembly is lowered into 
the core of a reactor, the neutron 
flux activates uranium fission heat- 
ing in the center of the can while 
the flow of reactor coolant around 
the outside of the can drops the 
temperature of the cesium plasma. 
The essential requirements of a 
thermocouple are thus met and 
electricity is produced. 

When this single cell is extrapo- 
lated to an entire reactor, the im- 
plications of a successful plasma 
thermocouple to future atomic 
energy developments are enor- 
mous. Present fission reactors pro- 
duce high-pressure steam to power 
huge turbines which in turn make 
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the conversion to electricity. If it 
would be possible to bypass the 
turbines, the weight and complex- 
ity of reactors would be greatly 


reduced. 


INORGANIC FILM PROVIDES HIGH- 
TEMPERATURE WIRE INSULATION 

Many potentially important ap- 
plications of electrical circuitry at 
high temperatures are presently 
hindered by the lack of high-qual- 
ity flexible wire insulation. Recent 
discoveries at Bell Telephone Lab- 
oratories indicate that fluoride coat- 
ings on wire of copper, aluminum 
and some other metals will provide 
exceptionally high insulation values 
at elevated temperatures, yet still 
remain flexible and free from po- 
rosity. 

The insulating coatings are 
formed directly on freshly cleaned 
copper or aluminum, The metals are 
exposed to oxidizing carriers of 
fluorine such as hydrogen fluoride 
or elemental fluorine at tempera- 
tures from 300 to 600 C. The thick- 
ness of the resulting copper fluor- 
ide and aluminum fluoride films 
depends on the temperature at 
which they are formed, the con- 
centration of the fluorine, and the 
time of exposure. Aluminum forms 
a fluoride film 1 micron thick in a 
few minutes at 550 C. These films 
remain adherent when bent re- 
peatedly at right angles. 

Electrical insulation values are 
very high for both copper and alu- 
minum films, being of the order of 
10'° ohms at room temperature for 
films of the order of 1 to 2 microns 
thick between probe electrodes 
one-quarter in, in diameter. The 
films retain their excellent insulat- 
ing properties at high tempera- 
tures. For example, aluminum fluo- 
ride films exhibit resistances of 
about 10° ohms at temperatures as 
high as 500 C. 

The aluminum fluoride films show 
excellent resistance to oxidation 
even above 600 C. They also show 
no tendency to hydrate or dissolve 
on exposure to high humidity. The 
insulation does not break down 
even at 450 v at 500 C. 

Even the best organic insulating 
coating cannot be used continu- 
ously above 300 C. Inorganic in- 
sulators are generally porous and 
nonflexible, although some may be 
used at temperatures as high as 830 


OCTOBER 1959 


C. Insulating fluoride coatings 
should be satisfactory almost up to 
the melting point of the conductor. 
This new approach to insulation 
could provide the answer to some 
of the problems of missile re-entry 
guidance systems, as well as to 
other more earthbound high-tem- 
perature electrical problems. The 
technique is not limited to copper, 
but can be used to form thin, flex- 
ible films on other metals as well. 


MECHANICAL ROBOTS USED FOR 
REACTOR MAINTENANCE 

Automatons are being designed 
to perform reactor maintenance 
and repair operations in radiation 
fields too “hot” for humans. These 
mechanical robots are being devel- 
oped by the Babcock & Wilcox 
Company's Atomic Energy Divi- 
sion, Lynchburg, Virginia, and the 
B&W Research and Development 
Center, Alliance, Ohio, for use in 
Lynchburg. 

The robots are one phase of a 
facility established by B&W to de- 
velop prototypes of equipment re- 
quired to maintain advanced types 


of reactors that will circulate liquid 
metal as the atomic fuel. Known as 
the Engineering Prototype Devel- 
opment F acility, the unit was con- 
structed under a contract B&W 
holds from the U. S, Atomic En- 
ergy Commission to study, develop, 
and build an experimental circulat- 
ing-fuel reactor. 

The largest and most complex 
robot is a three-ton, eight-foot high 
fork-lift truck with three arms 
especially adapted to perform re- 
pairs on the reactor. The most ver- 
satile of the three arms is a mobile 
manipulator capable of duplicating 
many human wrist and arm mo- 
tions. The two auxiliary arms can 
easily lift a small wrench or a 1000 
pound object 15 feet in the air. 

The other  electronically-con- 
trolled units are a tow-truck for 
transporting radioactive loads; a 
pipe welder which can complete a 
high-integrity, six-inch weld in 


thirty seconds and is equipped 
with a television “eye” which per- 
mits examination; a pipe cutter that 
can cut a 10-inch diameter pipe; 
and a 50-ton “flying rope” crane 


Bell Labs 


Two Bell Telephone scientists inspect a strip of aluminum coated with their new 

electrical insulation after subjecting it to high temperatures in a small muffle furnace. 

The new insulation is formed right on the surface of aluminum or copper by exposing 
it to oxidizing carriers of fluorine. 
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with a drive mechanism located in 
an accessible position behind the 
radiation shield rather than on the 
bridge in a radioactive work area. 


WIND TUNNEL LABORATORY 
SIMULATES SNOWSTORM 

A raging snowstorm, complete 
with swirling gusts, mounting snow- 
drifts, and rippled snow surfaces, 
was simulated recently in the wind 
tunnel of the research division of 
New York University’s College of 
Engineering. The miniature man- 
made blizzard came as a climax to 
eighteen months of intensive stud- 
ies and tests. 

For the past year and a half, the 
research division has been conduct- 
ing an investigation for the U.S. 
Army Corps of Engineers to deter- 
mine the feasibility of producing 
accurately modeled snowstorms in 
its wind tunnel facility. The models 
will be used to study the funda- 
mental characteristics of drifting 
snow and the problems of snow- 
drift control encountered on the 
Greenland Ice Cap and in other 
polar regions. 

The demonstration used borax 


to simulate snowflakes. The size of 
the flakes was scaled down to cor- 
respond with the size of the tunnel 
itself and of the models of build- 
ings placed in the tunnel. 

Now, using models of specific 
designs for buildings, snow fences, 
and other structures NYU research- 
ers will make tests to determine 
whether these structures will be 
able to withstand the contracting 
and swelling of permanently frozen 
ground and the erosion of snow- 
drifts. Among the buildings mod- 
eled will be those that are to be 
constructed in Greenland for the 
U.S. Air Force’s Distant Early 
Warning Line. 


NEW ELECTRONIC TUBE CAN 
SEE SPLITTING ATOMS 

An advanced type of image in- 
tensifier tube that can “see” a split- 
ting atom or the faintest star has 
been developed by the Westing- 
house Electric Corporation's elec- 
tronic tube division. 

The new tube amplifies the light 
entering at one end to produce an 
image as much as three thousand 
times brighter on the fluorescent 
screen at the opposite end. 


The most important use of the 
new device is expected to be in the 
nuclear field, where it will permit 
photographic records of atomic 
particle reactions. The tube has al- 
ready been used in a luminescent 
chamber system to produce photo- 
graphs of light from the path of a 
single atomic particle. 

With the new tube, pictures can 
be taken of the minute light scin- 
tillations that occur when certain 
materials are struck by nuclear par- 
ticles produced by “atom smashers.” 
The nature of these fleeting scin- 
tillations gives much information 
on the nuclear reaction being ob- 
served. 

In astronomy, the image tube 
can further intensify the output of 
giant telescopes when v iewing very 
faint stars. It could also be used 
in satellites to obtain pictures of 
far-distant stars and galaxies. 

The tube can reintensify its own 
output if the output signal is led 
back through the tube by a 
system of mirrors. Four of the 
tubes feeding into each other with 
lenses would be able to produce a 
picture of a single photoelectron. 





HILL RULING PENS FAST 
WITH ONE HAND! 


with new HIGGINS INK-A-MATIC 
drawing ink dispenser 


Just a slight movement of your hand, and HIGGINS new drawing ink dis- 
penser fills ruling pens automatically — faster, easier, than ever before! 
SPEEDS UP INK TRACING BY 32%. Ink bottle sits securely on non-skid 
rubber base. Gentlest touch on lever lifts stopper, brings pen filler into 

position. No mess, no waste. 


convenient filling angle. 


Pen filler may be 
rotated for most 


Lever may be clamped 
down so bottle stays 


World-Wide 
Relrigeration 


INDIA—Prime Minister Nehru inspects 


FRICK COMPANY a_ Frick installation by Mohammed 


Singh, a Frick graduate. 


Student Training 
Course attracts students from all over the world. 


Established by one of the oldest manufacturers of 
refrigeration, this course has acquired such an out- 


ofen when you use dip pen. 
standing reputation that only a small select group 
Poene can be admitted each year. 
art and 
stationery 
stores 


HIGGINS ink co. inc. 


Brooklyn, New York 
The basic art medium since 1880. 


Write for details and applications today. 
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to get steel tubes to harness highest 


steam pressures and temperatures 


E constructing Philadelphia Electric Company’s revolu- 
tionary new Eddystone power plant, engineers had to 
harness the highest combination of pressure and steam 
ever achieved ina central station with 5,000 psi at 1,200° F. 
This called for superheater tubes (see diagram above) ofa 
special stronger steel never before used in steam power 
plants. No one had ever succeeded in piercing this tougher 
steel to make seamless steel tubing. 

The problem was given to Timken Company metal- 
lurgists, experts at piercing steels for 40 years. And they 
turned the trick. They made the steel for the platen and 
finishing super-heaters with the alloying elements in just 
the right balance for perfect piercing quality. They pierced 
20 ode of tubes free from both Salaes and internal flaws. 

Timken Company metallurgists and Timken steels have 
solved all kinds of tough steel problems. They can help 
you on problems you may face in industry. 

And if you’re interested in a career with the leader in 
specialty steels . . . with the world’s largest maker of 
tapered roller bearings and removable rock bits . . . send 
for free booklet, ‘“Better-ness and Your Career at the 
Timken Company”. Write Manager of College Relations, 
The Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


Creep-Stress Rupture Laboratory in our new Steel Research 
Center. Here we test the resistance of steels to deformation at 
temperatures as high as 1800°F, 


STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Since its inception nearly 23 years ago, 
the Jet Propulsion Laboratory has given 
the free world its first tactical guided mis- 
sile system, its first earth satellite, and 
its first lunar probe. 

in the future, under the direction of the 
National Aeronautics and Space Admin- 
istration, pioneering on the space fron- 


“We do these things because of the unquenchable curiosity of 
Man, The scientist is continually asking himself questions and 
then setting out to find the answers. In the course of getting 
these answers, he has provided practical benefits to man that 
have sometimes surprised even the scientist. 








YOUR TASK FOR THE FUTURE 


tier will advance at an accelerated rate. 

The preliminary instrument explora- 
tions that have already been made only 
seem to define how much there is yet 
to be learned. During the next few years, 
payloads will become larger, trajectories 
will become more precise, and distances 
covered will become greater. Inspections 


“Who can tell what we will find when we get to the planets? 


CALIFORNIA 





will be made of the moon and the plan- 
ets and of the vast distances of inter- 
planetary space; hard and soft landings 
will be made in preparation for the time 
when man at last sets foot on new worlds. 

In this program, the task of JPL is to 
gather new information for a better un- 
derstanding of the World and Universe. 


Who, at this present time, can predict what potential benefits 
to man exist in this enterprise? No one can say with any accu- 
racy what we will find as we fly farther away from the earth, 
first with instruments, then with man. It seems to me that we 
ore obligated to do these things, as human beings.’ 


DR. W. H. PICKERING, Director, JPL 


INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 


A Research Facility operated for the National Aeronautics and Space Administration 


PASADENA, CALIFORNIA 


Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields: 
INFRA-RED ¢ OPTICS « MICROWAVE ¢ SERVOMECHANISMS * COMPUTERS ¢ LIQUID AND SOLID PROPULSION ¢ ENGINEERING MECHANICS 
STRUCTURES ¢ CHEMISTRY ¢ INSTRUMENTATION * MATHEMATICS AND SOLID STATE PHYSICS 
Send professional resumé for our immediate consideration. Interviews may be arranged on Campus or at the Laboratory. 
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THE HUMAN FACTOR 


Scientists have long been preoccupied with the techno- 
logical problems of Man and the Machine. The increas- 
ingly complex nature of advanced systems has created 
an urgent need to enhance man’s contribution to effective 
systems performance. The complicated nature of this 
relationship requires the skills of psychologists, social 
scientists, mathematicians, and engineers. 


At Ramo-Wooldridge, human engineering, personnel 
selection, individual and system training, display design, 
and communications are successfully integrated into 
systems design and development by the technique of 
large-scale simulation. 


in today's technology 


Simulated inputs enable scientists to observe a system as 
it operates in a controlled environment and make possible 
the collection of data on performance, training, human 
engineering, maintenance, and logistics and support. 
Scientists and engineers use this data to assure the design, 
production, and delivery of a unified system capable of 
high performance and reliability. 


Expanding programs at Ramo-Wooldridge in the broad 
areas of electronic systems technology, computers, and 
data processing have created outstanding opportunities 
for scientists and engineers. For further information con- 
cerning these opportunities write to Mr. D. L. Pyke. 


RAMO-WOOLDRIDGE 


P. O. BOX 90534, AIRPORT STATION * LOS ANGELES 45, CALIFORNIA 


® a division of 
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CRESCENT 


Insulated Wires and Cables 


Pictured here are just a 
few of the many wires 
and cables made by 
CRESCENT. They have 
an enviable reputation 
for quality and endur- 
ance. 


EXPERIENCE 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. C. Edward Murray, Jr. ‘14 








ENZZS 


Manufacturers of Super-Refractories Only 





REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 
GRAPHITE ——— SILICON CARBIDE FUSED ALUMINA ——— MULLITE 
MAGNESIA ZIRCON 
also 
CUSTOM PRODUCERS OF ELECTRICALLY FUSED REFRACTORY GRAINS 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 
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13 Mile Long 


Plant 


where dependability 
of pipelines is a must, 
control is entrusted 


to JENKINS VALVES 


World famous Merck Sharp & Dohme, division of Merck 

& Co., Inc. not only knows pharmaceuticals and biologicals; 

they know a lot about valves. They need to! Control of 

pipelines must be unfailing. 

That’s why you'll find Jenkins Valves on all process pipelines 

in this West Point, Pa. plant . . . as well as on plumbing, 

heating and air conditioning lines. 

The Jenkins name is not new to Merck Sharp & Dohme. 

They have been using Jenkins Valves extensively for the past 

twenty years. The unusually large number of valves installed in 

the company’s seventeen domestic and foreign plants Jenkins Valves on main steam lines serving the 
represents a big investment. So you can be sure this Biological buildings 
experienced valve buyer has found Jenkins Valves both = 
dependable and maintenance free. . 

Jenkins dependability can save money for any plant or 

building. What’s more, you can specify or install Jenkins Valves 

at no extra cost. Jenkins Bros., 100 Park Avenue, New York 17. 


Sold Through Leading Distributors Everywhere 
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SPACE TECHNOLOGY LABORATORIES, INC. 


FELLOWSHIPS 


FOR 


Doctoral & Postdoctoral Study 


AT THE CALIFORNIA INSTITUTE OF TECHNOLOGY 


OR THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY 








1960 
L961 


EMPHASIS IN 
THE STUDY PROGRAM 
WILL BE ON 
Systems Engineering 





























SPACE TECHNOLOGY Fellowships have been estab- 
lished in recognition of the great scarcity of scientists 
and engineers who have the very special qualifications 
required for work in Systems Engineering, and of the 
rapidly increasing national need for such individuals. 
Recipients of these Fellowships will have an oppor- 
tunity to pursue a broad course of graduate study in 
the fundamental mathematics, physics, and engineering 
required for careers in these fields, and will also have 
an opportunity to associate and work with experienced 
engineers and scientists. 

Systems Engineering encompasses difficult advanced 
design problems of the type which involve interactions, 
compromises, and a high degree of optimization 
between portions of complex complete systems. This 
includes taking into account the characteristics of hu- 
man beings who must operate and otherwise interact 
with the systems. 

The program for each Fellow covers approximately 
a twelve-month period, part of which is spent at Space 
Technology Laboratories, and the remainder at the 
California Institute of Technology or the Massachu- 
setts Institute of Technology working toward the Doc- 
tor's degree, or in post-doctoral study. Fellows in good 


standing may apply for renewal of the Fellowship for a 
second year. 


ELIGIBILITY The general requirements for eligibility 
are that the candidate be an American citizen who has 
completed one or more years of graduate study in 
mathematics, engineering or science before July, 1960. 
The Fellowships will also be open to persons who have 
already received a Doctor's degree and who wish to 
undertake an additional year of study focused specifi- 
cally on Systems Engineering. 


AWARDS The awards for each Fellowship granted will 
consist of three portions. The first will be an educa- 
tional grant disbursed through the Institute attended 
of not less than $2,000, with possible upward adjust- 
ment for candidates with family responsibilities. The 
second portion will be the salary paid to the Fellow for 
summer and part-time work at Space Technology Lab- 
oratories. The salary will depend upon his age and 
experience and the amount of time worked, but will 
normally be approximately $2,000. The third portion 
will be a grant of $2,100 to the school to cover tuition 
and research expenses. 











APPLICATION PROCEDURE Fora descriptive 
booklet and application forms, write to Space 
Technology Laboratories Fellowship Committee. 
Completed applications together with reference 
forms and a transcript of undergraduate and 
qraduate courses and grades must be transmitted 
to the Committee not later than Jan. 20, 1960. 





SPACE 
TECHNOLOGY 
LABORATORIES, INC. 


P.O. BOX 95004 


LOS ANGELES 45, CALIFORNIA 
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Each registration day the stu- 
dents of Sibley College are heard 
to complain of the great amount of 
time taken and the numerous diffi- 
culties encountered before regis- 
tration is complete, and before the 
student has his program for the 
term clearly in mind. It is our ob- 
ject therefore to explain, as clearly 
as possible, why so much time and 
attention is necessary for each stu- 
dent when registering. 

There are two ways of advanc- 
ing students. First—if they fail in 
more than a certain percent of their 
work, to make them take the whole 
course over again. Second—to let 
them pass up what they may and 
forge ahead as fast as possible. 
This leads to three classes of stu- 
dents: (1) those behind in their 
course; (2) those ahead of their 
course; and (3) students coming 
from other _ institutions where 
courses are entirely different from 
those given here. The result is that 
the three classes are, technically 
speaking, out of phase. 

Now-—all of the above men wish 
to complete the same course at 
identically the same time and the 
result is a splitting up of the pre- 
scribed course to suit the particu- 
lar student. Consequently there 
were, in the combined Junior and 
Sophomore classes of Sibley Col- 
lege of last year, only about 25 
regular students—regular meaning 
those taking the prescribed course. 

It was formerly thought that the 
best way would be for the students 
to pick their own courses and to 
rely upon their own good judgment 
in taking the studies necessary to 
complete the engineering course in 
four years. This, however, was 
found impracticable as the stu- 
dents, either through misguidance 
or ignorance often chose the wrong 
studies so that in many cases they 
could not complete the work in 
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four years. As an example of this— 
we find students omitting the 
course in mechanics in their Soph- 
omore year, making it almost abso- 
lutely necessary to remain an extra 
year to get in those studies which 
cannot be taken prior to a thor- 
ough study of mechanics. 

The faculty of Sibley have con- 
sequently inaugurated the much 
misunderstood class advisory sys- 
tem. By this system—each student 
must at the beginning of each term 
consult his class advisor and find 
out whether the work he is taking 
is sufficient or insufficient to finish 
his course at the desired time. The 
result of the above system has al- 
ready been shown in that the class 
of 1906 was the best prepared that 
has ever left Sibley College to en- 
ter the engineering field. (Sibley 
Journal, October, 1907) 


Undoubtedly the most memo- 
rable portion of a Civil Engineer- 
ing course at Cornell is Junior 
Camp. Underclassmen know about 
it in a vague way and Juniors look 
forward to it, becoming eagerly 
excited as June approaches. But 
when one has been there, then it 
assumes proportions. It is of course 
principally for technical instruc- 
tion and practice; but its schooling 
in human nature is of no second- 
ary importance, being a splendid 
leveler that rubs off all civilized 
veneer. Working, eating and sleep- 
ing together rapidly brings out the 
native metal, and so it is here that 
a class comes to really know itself. 
By the end of its Junior Year the 
class is pretty well acquainted, good 
feeling is prevalent, and the con- 
ditions are just ripe for forming 
friendships. Camp gives the op- 
portunity, and binds the entire 
class together in a way that bodes 
well for the future. Certainly it is 
this phase of camp that is most ap- 
preciated. 


.. . A soup plate of hot cereal 
just creates a slight warmth, and 
many cups of steaming coffee and 
thick steaks are needed to start the 
benumbed being into activity. The 
Civil Engineer—October, 1909. 


In a lecture given recently at the 
Royal Institution, Prof. Sir James 
Thomson said that matter is neither 
continuous nor homogeneous. He 
showed by an experiment that hy- 
drogen can be passed into a vacuum 
bulb through an incandescent plati- 
num window. In a similar way so- 
dium passes through glass and this 
is a useful fact in the manufacture 
of vacuum tubes, as sodium can be 
passed into the tube to absorb the 
residual oxygen. Belatti, the Italian 
physicist, has shown that hydrogen 
can pass through cold iron. Matter 
may therefore be generally re- 
garded as full of holes. The Sibley 
Journal —October, 1909. 


A problem on which the engi- 
neers of the Association of Licensed 
Automobile Manufacturers have, 
with unparalleled success, spent a 
good deal of study and experi- 
mentation is that of making quiet- 
running gas engines for the cars of 
the A.L.A.M. members. 

Some of the principal causes of 
timing-gear noises are inaccurate 
machine work on the crankcase, 
causing too wide variation in the 
distance between gear centers; un- 
suitable crankshaft and camshaft 
bearings, causing jumping of the 
shafts when the motor is running; 
inaccurately spaced and poorly de- 
signed gears, causing warping after 
the strain of cutting the teeth is re- 
moved. The utmost care must be 
taken in fitting up cam gears, and 
sometimes one or two of the gears 
may be changed to good advantage, 
even though they are apparently 
the same size and shape. The Sib- 


ley Journal—October, 1909. 
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Complete your library 


with this portfolio— FREE! 


Your professional engineering library is part of 
your stock in trade. In the years ahead, you will draw 
on it—and heavily—to make the decisions that affect 
your future. 


Ask yourself: is your library complete? Is it perti- 
nent? It can be neither if it doesn’t include basic 
material on Asphalt technology. 


For if you don’t know Asphalt, you don’t know 
your highways. Asphalt is the modern paving for 
today’s and tomorrow's roads. Asphalt surfaces 
more than 4/5ths of all roads and streets in the 
country. 

That’s why we have put together a special student 


portfolio on Asphalt Technology. It covers the 
Asphalt story, origin, uses, how it is specified for 


paving... and much more. It is a worthwhile, per- 
manent addition to your professional library. 


It’s yours, free. Send for it today .. . make sure 
your library is complete in the vital subject of 
Asphalt Technology. 


THE ASPHALT INSTITUTE 


Asphalt Institute Building, College Park, Maryland 


Gentiemen: 
Please send me your free student portfolio on Asphalt 
Technology. 
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Printing 
Promotes 
Progress 


The Cayuga Press 
113 E. Green St. Ithaca, N. Y. 


Phone 2-2781 








Welcome Freshmen .. . 


Welcome back upperclassmen and 


Out-of-town readers 


We carry the finest drawing and engi- 
neering equipment manufactured today 
and welcome written inquiries. Our supplies 

include: 
KEUFFEL & ESSER COMPANY 
EUGENE DIETZGEN COMPANY 
CHAS. BRUNING CO., INC. 
FREDERICK POST CO. 
PICKETT & ECKELS, INC. 


We'll be pleased to see and hear from you! 


CORNELL CAMPUS STORE, INC. 


Barnes Hall 
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HYDRAULICS IN YOUR FUTURE 


Streamlining production 


triples output 


...another example 
of DENISON’S 
hydraulic ingenuity 


THREE 
OF SEVEN 
OPERATIONS 
PERFORMED 
HERE BY 
MULTIPRESS 


Shearing Four Slots. . Trimming Chips Pressing Hopper-Fed Sleeve 


DENISON 


2 * 
Look to DENISON for Deadorship in fydroulic develo dnOllicsa 
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A young lady from South Car- 
olina was in the hospital for a 
check-up. 

“Have you ever been X-rayed?” 
asked the doctor. 

“No,” she replied, “but ah’ve 
been ultraviolated.” 


Mother rabbit to her small child: 
“A magician pulled you out of a 
hat—now stop asking questions!” 


The long-winded lecturer had 
been holding forth for over an 
hour, except for brief pauses from 
time to time to gulp a hasty drink 
of water. Finally, during one such 
intermission, an old man in the 
audience leaned toward his neigh- 
bor and announced in a _ loud 
whisper: “First time I ever saw a 
windmill run by water!” 


The plumber was introducing his 
new assistant to the niceties of the 
trade. 

“Above all,” he said, “you must 
exercise politeness and tact.” 

The assistant allowed as how he 
understood about politeness but, 
what is tact? 

“Well son,” he replied, “it’s this 
way. If you walk into a bathroom 
to fix a pipe and a young lady is in 
the tub, you close the door and 
say, ‘Beg your pardon, sir.’ The 
‘Beg your pardon’ is_ politeness. 
The ‘sir’—that’s tact.” 

° co o 

“I've heard you've had a terrible 
time with your jalopy.” 

“Yeah.” 

“What happened?” 

“Well, I bought a carburetor 
that saved 30 per cent on gas, a 
timer that saved 50 per cent on gas, 
and spark plugs that saved 30 per 
cent on gas, and after I drove 10 
miles the darn gas tank over- 
flowed.” 


Oo oO oO 


Two wealthy industrialists fell 
into an argument about whether 
the Russians were really our 
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friends or not. The one who ad- 
mitted that they were said, “Why, 
I'll bet I could ride a Russian ship 
to Russia, tour the country, and 
nothing at all would happen to 
me.” 

The other man called his bet 
and the sum was set at one million 
dollars. Two weeks later as the 
Russian ship left New York harbor, 
the ship’s captain called the Amer- 
icans from his cabin. “We haft 
cable for you from New York, 
friend,” he snarled. “Read it.” 

The American, puzzled at the 
captain’s belligerent manner, 
looked at the cable. It read: “If 
you can't get Khrushchev, try for 
Mikoyan.” 


co * Oo 


M.E.: “Were you ever in a really 
tough situation?” 

C.E.: “Yes, once I was in quick- 
sand up to my neck. But my brother 
was in a much tougher spot.” 

M.E.: “Yes? How was that?” 

C.E.: “I was standing on_ his 
shoulders.” 


QO ad a 


“Was your friend shocked over 
the death of his mother-in-law?” 
“Shocked? He was electrocuted.” 


a oO Oo 


“Professor,” said the engineer in 
search of knowledge, “will you try 
to explain to me the theory of 
limits?” 

“Well, John, assume that you 
have called on a pretty woman. 
You are seated at one end of the 
divan and she is seated at the 
other. You move halfway toward 
her. Then you move half of the re- 
maining distance toward her. Again 
you reduce the distance separating 
you from her by 50 per cent. Con- 
tinue this for some time. Theoreti- 
cally, you will never reach the girl. 
On the other hand, you will soon 
get close enough to her for prac- 
tical purposes.” 


co Qo o 


Prosecuting Attorney: “You 
mean to say you had sixteen beers 


and didn’t move from the table 
once the night of the murder.” 


SJ a Qo 
A lonely chick taking a look 
around the electric incubator of 
unhatched eggs—“Well, it looks as 
if I'll be an only child. Mother’s 
blown a fuse.” 


e * * 


Customer: “I'd like 15 cents 
worth of quinine, please.” 

Druggist: “Here you are sir.” 

Customer (a moment later): 
“Help, I'm poisoned.” 

Druggist (looking at the box): 
“You're right, it’s strychnine. That'll 
be 10 cents extra. Pay me quick, 
that stuff works fast.” 


oO * 2 


At last, after months of intensive 
searching, we have stumbled upon 
the vast underlying difference be- 
tween those two bitterly opposed 
factions of modern science, physics 
and engineering, and we hereby 
present to you the fruits of our un- 
tiring efforts in hopes of broaden- 
ing your outlook on this phenomen- 
al situation. 

The physicist claims that the 
inch, by definition, is that given 
length of thoriated tungsten wire 
.0563 mm. in diameter which when 
heated in argon to a temperature 
of 1535.35 C in an evacuated at- 
mosphere of 5.54 cm. of spectro- 
scopically pure mercury by a cur- 
rent of + amperes will emit exactly 
8.965 x 10'° electrons per second, 
the measurements being taken 
under standard conditions. A re- 
nowned professor has determined 
this length accurately to seventeen 
decimal places. 

The plodding engineer, on the 
other hand, defines his inch as the 
distance between the first and sec- 
ond joints of his left forefinger. 


* oO cod 


“Beg your pardon, but aren't 
you an engineering student?” 

“No, it’s just that I couldn't find 
my suspenders this morning, my 
razor blades were gone, and a bus 
ran over my hat.” 
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Rippers really rough it— 


So radiography checks their stamina 


Ripper shank being radiographed with cobalt 60 projector 


ee 


| gebes SHANKS and clevises at the business end of 
a high-powered tractor lead a torturous life as 
they tear through overburden and rock. 

No place here for a flaw to ruin performance! So 
Caterpillar makes sure of their stamina—has them 
radiographed at the foundry that casts them. This 
is the place for any imperfection to be shown up. 
For here Radiography can do two things. It can 
make sure that only sound castings go out. It can 
point the way to improving casting technique so 
that a consistently better yield can be had. 

Radiography is but one branch of photography 
that is working day in—day out for the engineer. It 
is saving time and cutting costs in research and 
development, in production, in sales and in office 
routine. You will find that in whatever field you 
choose, photography will be ready to serve you too. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 





CAREERS WITH KODAK 





As Radiography becomes more important a desire to follow radiography as a career, 
in the business and industry of tomorrow, write for information about careers with 
there are excellent opportunities for sci- Kodak. Address: Business and Technical 
entists who want to grow in this field. If Personnel Department, Eastman Kodak 
you have a doctoral degree in physics and Company, Rochester 4, New York. 
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Interview with General Electric’s 
Charles F. Savage 


Consultant—Engineering Professional Relations = 


How Professional Societies 


Mr. Savage, should young engineers 
join professional engineering socie- 
ties? 

By all means. Once engineers 
have graduated from college 
they are immediately “on the 
outside looking in,” so to speak, 
of a new social circle to which 
they must earn their right to be- 
long. Joining a professional or 
technical society represents a 
good entree. 


How do these societies help young 
engineers? 


The members of these societies 
—mature, knowledgeable men— 
have an obligation to instruct 
those who follow after them. 
Engineers and scientists—as pro- 
fessional people—are custodians 
of a specialized body or fund of 
knowledge to which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ- 
ing young engineers. 


Specifically, what benefits accrue 
from belonging to these groups? 


. There are many. For the young 
engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien- 
tists and engineers. Most impor- 
tant, however, technical societies 
enable young engineers to learn 
of work crucial to their own. 
These organizations are a prime 
source of ideas— meeting col- 
leagues and talking with them, 
reading reports, attending meet- 
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso- 
ciates and organizations gener- 
ally heads the list of his aspira- 
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 


Q. What contribution is the young en- 


gineer expected to make as an ac- 
tive member of technical and pro- 
fessional societies? 


. First of all, he should become 


active in helping promote the 
objectives of a society by prepar- 
ing and presenting timely, well- 
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop- 
ment is a continuous process, 
starting prior to entering col- 
lege and progressing beyond 
retirement. Professional aspira- 
tions may change but learning 
covers a person’s entire life span. 
And, of course, there are dues to 
be paid. The amount is grad- 
uated in terms of professional 
stature gained and should al- 
ways be considered as a personal 
investment in his future. 


How do you go about joining pro- 
fessional groups? 


While still in school, join student 
chapters of societies right on 
campus. Once an engineer is out 
working in industry, he should 
contact local chapters of techni- 
cal and professional societies, or 
find out about them from fellow 
engineers. 


Does General Electric encourage par- 
ticipation in technical and _ profes- 
sional societies? 


It certainly does. General Elec- 
tric progress is built upon cre- 
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in- 
centive to yield these results. 
One way to get ideas is to en- 


Help Develop Young Engineers 


courage employees to join pro- 
fessional societies. Why? Because 
General Electric shares in recog- 
nition accorded any of its indi- 
vidual employees, as well as t 
common pool of knowledge t 
these engineers build up. It can’t 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 


Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re- 
sponsible offices, serve on work- 
ing committees and handle im- 
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 


These general observations em- 
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem- 
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 


Mr. Savage has copies of the booklet 
“Your First 5 Years” published by 
the Engineers’ Council for Profes- 
sional Development which you may 
have for the asking. Simply write to 
Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 
b,. 2. 





*LOOK FOR other interviews dis- 
cussing: Salary ® Why Companies 
have Training Programs ® How to 
Get the Job You Want. 
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